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“Oranes res create sunt divine sapiential et polontiu* twice, divitin 1 felicilniiN 
humamo:—exharum usu to to* Creators; ex pulohritudine sainvniht Domini; 
ex ceconomiil in oonsemtione, proporliono, renovafciono, poientfa miywt.it in 
eluoet. Earum itaque indngatio ab hoininibiw wibi rolietis sniper iwlimata; 
& rare orudifcls et sapienlibus semper oxculUv; ut&ld doetis et Iwbam Houiper 
ifcimica fuit.”—L inn&us. 

“Quel que soifc le prinoipe do la vie auimale, il no Taut qu’ouvrir lcHycuic pour 
voir qu’elie est lo chef-d’oeuvre de la Toute-puissance, et lelmt auquelso rappor- 
tent toutea aes operations,”—B itu ck n b it, THom dn Syalbno Animal , Ley don, 
1767. 

The sylvan powers 
Obey our summons; from their deepest dolls 
Hie Dryads come, and throw their garlands 
And odorous branches at our foot; fclio Nymphs 
Tlmt press with nimble step the mountum-thymo 
And purple heath-flower come not empty-handed, 

But scatter round ten thousand forms minute 

Of velvet moss or lichen, tom from rook 

Or rifled oak or cavern deep; fclio Naiads too 

Quit their loved native stream, from whoso smooth face 

They orop the lily, and each sedge and rush 

That drinks the rippling tide: the frozen poles, 

Where peril waits the bold adventurer’s tread, 

The burning sands of Borneo and Cayenne, 

All, all to us unlock their secret stores 
And pay their cheerful tribute. 

J, Taylor, Norwich, 1818. 
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I .—Notes from the Batty Marine Laboratory, St, Andrews .— 
No. XLVI. By Prof. M‘Intosii, M.D., LL.D., D.Se., 
F.lt.S., &c. 

]. The Occurrence of Opercular Development in Memerdla e/iii/- 
matica, Pauvel, a new British Herpuliii. 

2. Preliminary Notice of a Second (Joutrilmlion to the J&Iarine 
Polychmta of South Africa. 


1. The Occurrence of Opercular Development in Mcrcicrclla 
euigmatica, Fauvel, a new British Serpulid. 

Mercierella enigmatica is a Serpulid recently described 
by Prof. Fauvel, and an exhaustive account, of which, with 
text-figures, has been gi\en in the Bulletin Hoc. Zool. do 
France, t. xlvii. p. 121. It has also been described, with text- 
figures, in an interesting paper by Mr. Carmichael Munro, 
of the British Museum, in the ‘Annals and Magazine of 
Natural History ’ for January JUSl, so that further 
systematic details arc at present unnecessary. Its occur¬ 
rence on a barge in the London Docks makes it an addition 
by Mr. Munro to the British Fauna. Neither author, how¬ 
ever, alludes to the fact that, like some Spirorbids, it 
Ann. & Mag, JST. Jlist. Ser. 9, Vol, xiv, 1 
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Prof. SPIntosh’s Notes from the 

possesses opercular development, the soft rounded operculum 
(which Mr. Munro aptly compared to a fig) acting as a 
brood-pouch, and containing a considerable number of ova in 
an early stage of development in September 19* * * § 23. The soft 
nature of the operculum may simplify the transmission of 
the ova to the brood-pouch. Moreover, the structure of tin* 
collar-bristles and the increase of the thoracic (parathorane, 
Caultery) bristles to seven pairs and oilier features give an 
approach to certain Spirorbids, whilst the Looked spinous 
processes of the operculum arc akin to those of llydron/cs. 
I am indebted to the courtesy of Mr. Munro for specimens. 


2. Preliminary Notice of a Second Contribution to the 
Marine Polychoeta of South Africa . 

In a previous contribution* to the Marine Polycluets of 
this region, 39 species were mentioned, belonging to the 
families Euphrosynidro, Polynouhe, Signlionhhe, Phyllo- 
docidm, Syllidsc, Nercidse, Eunicidm, Chlorocmuhe, Ohieto- 
pteridse, Ariciidse, Cirratulidie, llalclrninthuhe, Maldanidje, 
Hermellidse, Amphictenkho, Terobelhdm, Sabellidje, and 
Serpulidoe. The present series is considerably more exten¬ 
sive, since examples of all the foregoing families are present, 
with the exception of the Ampliietcnuhe, and embracing 
about 81 species and adding the families Amphinomidic, 
Aphroditidm, Acoctidae, llesionidae, Glyceridte, Opheliuhc, 
Spionidse, and Ammocharidse, and thus introducing various 
interesting forms. Moreover, many species familiar in 
British and European waters likewise extend to the seas of 
the Cape, their altered surroundings giving rise to certain 
variations. Amongst those who have studied the South 
African Polychsets are Sehmardat, ElilcisJ, Marenzeller §, 
and Willey so that considerable advances have been made. 
The present collection, as in the first-mentioned one, is due 
to the energy of Prof. Gilchrist, of the University of Cape 
Town, whose surveys of the waters of the Capo in the 
interests of the Fisheries have been so successful. 

EupnnosYNiD.®.—It is interesting that hitherto only one 
species, viz., Euphrosyne capensi$ } Kinbcrg, has been found, 
but in considerable numbers, ranging from the littoral zone 

* ‘Marine Investigations, South Africa/ vol. iii. No, 19 HOOtth 

f Neue Wirb, Thfere, 1. ii. (3861). v J 

t Konigl. Gesell. Gotting. Bd. iii. (1894 s ). 

§ Denkschrift. Mat Nat 01. Akad. Wien, 1879. 

H Trans. Linn. Soc., Zool. vol. ix. p. i>55. 
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Gaily Marine Laboratory , St. Andrews. 

to fairly deep water, those between tide-marks, according to 
Prof. Willey, being of a brick-red colour. Few parasites 
seem to attach themselves to this form, notwithstanding the 
cover afforded by the bristles and branchiae. 

The Ampiiinomidje are in greater variety. Thus Amphi - 
name rostrata , Pallas*, ranges from the Cape and the 
Atlantic to the various waters of the Pacific. E ary t hoe 
capensis , Kinberg, a shore or shallow-water form, comes from 
Portuguese East Africa, the head presenting a small though 
elongated caruncle without lamellae, a short lancet-shaped 
tentacle with a cirrophore below it, and two 1 'eddish eyes 
on each side. It is about two inches long and with the 
bristles £ inch iu breadth. A typical segment presents 
dorsally a prominent division, almost as distinct as in 
Nephthys , bearing the dorsal bristles, which are of three 
kinds: (1) a transparent stoutish form, shorter than the 
majority with a secondary spur, which in some has the 
appearance of a shelf formed by tlie abrupt diminution of 
the terminal piece ; (2) numerous very long slender bristles 
with a hair-like tip of considerable length, and a minute 
spur at its commencement; (3) stouter pointed bristles, 
fewer in number, with bold serrations. The dorsal cirrus, 
again, rises from a basal cirrophore as a short, tapering, 
lanceolate process. Close to the inner side of the dorsal 
bristles are the inconspicuous branchiae, forming a tuft of 
slender processes arising from several short stems which divide 
into filaments, these again here and there giving off branches. 
The ventral bristles are shorter and stouter, though equally 
transparent, or in some tinted yellowisdi distally by trans¬ 
mitted light, the smooth tips are shaped like a knife-blade, 
and with a short spur at the base. Eucaiimculata grubei , 
Malaquin and Deshorne, was procured in shallow water 
(1-4 fathoms) at luhaca (Poitugue»e East Africa), About 
If inch in length, and with a breadth of § inch. It is 
distinguished by numerous longitudinal brown linos along 
the entire dorsum and on the anterior third of the ventral 
surface, whilst the branchim form a largo tuft imme¬ 
diately behind the dorsal division of the foot, and arc 
evident laterally as well as dorsally. The head bears a short 
subulate median tentacle, two short lateral tentacles, and 
somewhat larger palpi interiorly. The pads in front of the 
mouth are small. The caruncle is split laterally into a scries 
of lamella) passing obliquely outward and backward from 

* Vide Ann. & Mag, Nat. llist. ser. 9, vol. xii, p. 90 (1923). 

I* 



4 


3?rof. M'Intosli’s Notes from the 

the narrow median ridge. Indistinct eyes appear on the head 
in front. In section the body is more or less rectangular, 
though flattened. The foot has a dorsal cirrus with a long 
cirrophore and a slender tapering terminal portion; and a 
short ventral cirrus of similar shape. All the bristles are 
soft and flexible, and many had been removed by the 
apparatus for capture. The dorsal bristles are slender, 
elongate, transparent forms of various diameters, ending in 
a simple hair-like extremity of great tenuity, and of a lew 
stouter with a finely serrate edge. The majority of the ven¬ 
tral bristles are proportionately stout with a slightly hooked 
tip. A few longer forms of less diamotcr arc amongst them, 
with a delicate probe-like tip (by no means sharp), the edge 
for a short distance being serrated. Dr. Ilorst* points out 
that this species was first recognized by him under the name 
Fherecardia lobata in his 'Notes from the Leiden Museum,’ 
vol. viii. MM. Malaquin and Dchornc had overlooked this 
when they renamed the annelid in vol. xv. of the ‘ JLlcvuo 
Suisse de Zoologic’ subsequently. Another Kttnjthor, which 
lias been named E. assimilis. was obtained in Portuguese 
East Africa, at Inhaca. The caruncle is small and smooth, 
the small median tentacle is in front, tlio lateral subulate 
and somewhat larger, the palpi about the same size; 
and all are in contrast with the larger anterior dorsal cirri. 
The pads iu front of the mouth are narrow and long. 
The body is soft and much flattened, and is tapeied 
posteriorly to a blunt tail which ends dorsally in a prominent 
anal cup. It is about 83 mm. iu length, aud the breadth 
over the bristles is 15 mm. The typical bronchia) lie to the 
posterior and inner side of the bristles, and do not show 
laterally. The conspicuous dorsal bristles form a dense tuft 
and cousist of long, straight, barbed forms, the shafts 
remaining nearly cylindrical to the long tapering lip, the 
barbs on which pass some distance down the slialt. The 
large number of these bristles is a feature. Mingled with 
them are still longer and much more slender forms with the 
distal shoulder aud the delicate hair-like tip. The subulate 
dorsal cirrus expands a little beyond the cirrophore, and 
then tapers distally. The ventral bristles are of moderate 
length, the stout shaft expanding as the dorsal outline bends 
outward at the fork, the longer distal limb tapering to 
a blunt point slightly tinted yellow. This form resembles 
E, capensis, but the forked ventral bristles have a longer arm 
beyond the spur. 

* Zool. Anzeiger, Bd. xxxiv. No. 10, p. 200. 
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In the Chlceia group are two species, the first, C.yilchristi, 
having been dredged in 150 fathoms in mud. Jt is of 
considerable size, measuring about 50 mm. in length and 
20 mm. in breadth. The dorsum is dull brownish with a 
trace of yellow from the golden bristles. The head is small, 
the tentacles normal, and the caruncle also small and free 
posteriorly, whilst it is grooved on its upper surface and 
furnished with a scries of lobate papillae, largest in front, 
and which spring from the edges of the lamellm into which 
it is cut transversely. The body is fusiform with a fringe 
of the long ventral bristles on each side. Posteriorly it ends 
in a pygidium with a dorsal anus and two slightly clavate 
cirri. The typical segment has the double row of rather short 
densely ramose branchiae of a triangular outline. To the 
exterior is the firm papilla from which the dorsal bristles 
spring, whilst posteriorly is the very long dorsal cirrus 
(with its long cirrophore), the distal half of which is of a 
rich brown colour. At the ventral edge is a tuft of long 
silky bristles, the ventral cirrus arising from its base pos¬ 
teriorly. The dorsal bristles are of two kinds, a stronger 
series with the typical Chlceia transparency and a very 
slender scries of similar character, both having the tips 
simply pointed. Before being mounted in Farrant the 
larger forms appeared to be serrated, but ibis disappeared 
in the solution, as also did much of the brownish colour, 
yet a prolonged search disclosed distinct serrations in a 
few. The long, slender, silky ventral bristles are more 
uniform in size, and all ended in delicate, simple, yellowish 
tips. A stronger and somewhat shorter yellowish scries is 
mingled with the former. No trace of serrations or of a 
spur was present in any, their smooth outline being charac¬ 
teristic. The soft silky condition of all the bristles is 
noteworthy. The rarity of serrate bristles of any kind in 
this form is interesting, and so with the comparative length 
of the spur and that of the straight slender tip. The second 
species is Chlceia Candida , Kinberg, which was procured in 
the Cape area in 30 fathoms on sand and stones. 

Aphroditid;e. —No form is more widely distributed or in 
greater numbers in the waters of the Cape than Ayr oil it a 
alia , Kinberg, the dorsum of which is covered with a tough 
layer of dark grey felt, beyond which the brownish ventral 
bristles are conspicuous, whilst parasitic growths and frag¬ 
ments of various kinds are intermingled with it. The larger, 
long, glistening bristles of the dorsum end in a slight book, 
and the slender capillary forms have a similar termination. 
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The ventral bristles are stout, cl.irk brown, iridescent organs 
the stoutest ending in a blunt point with a brush ot. hairs 
on the sides, the more slender ventral had a distinct 
curvature, and the tip was prolonged as a sharp spike cither 
straight or bent like a hook, and each enshrouded in hairs. 
Horst, whilst rightly criticising the multiplication of the 
genera of Polynoids, follows Roulc in instituting the uenus 
Aphroditella for forms like the present, yet the main feat ures 
of the group remain so constant that it is doubtful il the 
addition of a brush of hairs to the ventral hr sties is woithy 
of generic prominence. The largest example had fully 
three-fourths of its ventral surface infested with a minute 
Athecate zoophyte like Coryne . The other members of the 
family in the collection are Hemiione hystrlv, Savigny, and 
Latmatonice filicomis , Kinbcrg, both likewise occurring in 
.British waters. 

The Polynoim; are much in evidence. Additional 
examples of Lepidonotvs im7//Acr^/,Ki!iberg,()ecurred between 
tide-marks and in shallow water. In the previous report 
remarks* were made concerniug its relation to Ltpidoao/as 
clava , Montagu. It seems to have a wide distribution in 
the waters of South Africa. Prof. Willey eonsideis it 
to be identical with Stimpson’s A. mnitectus, as procured 
by Marenzeller at Angra-Pequena. l£unoa am nulls, sp. n., 
was dredged at a depth of 1010 fathoms, and its head has a 
little dark pigment but no distinct o)es. The median and 
lateral tentacles and the cirri have short clavate papilla*, 
whilst the palpi are also minutely papillose. The body has 
36 or 37 segments, and is tapered posteriorly. No scales 
were present. The dorsal division of the foot carries a 
cirrus which tapers to a slender tip without enlargement, 
and is supplied with scattered papilhe, The bristles have 
sharper tips Than those of HemUapidiu en/thro lamia, and the 
minute spines are more easily seen, whilst the bristles them- 
stives are stouter as well as longer. Both dorsal and ventral 
spines project far outward amongst the bristles. The central 
bristles are also stouter than in the species mentioned and 
they terminate in a finer, slightly hooked point. Moreover, 
a single delicate bristle with a slender, elongated, tapering 
and serrated tip occurred at the dorsal edge of the series. 
The short, subulate, ventral cirrus showed a few clava to 
papillae. Certain scales occurred in the tube, though their 
connection with the annelid is uncertain. All were some¬ 
what ovoid in outline and had a broad belt of small papilhe 

* Marine Investig. South Africa, vol. iii. p. 25. 
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along the incurved posterior border. The simple hooked 
tip of the ventral bristle resembles that of E. turtoni , but 
the tips of the dorsal diverge. Another interesting species, 
Eunoa agnee*, sp. n., was found on an Alcyonarian living oil 
a bottom of sandy mud. The head has four comparatively 
large eyes on the dorsum, the anterior the larger. The 
proboscis is extruded witli a papillose border and dorsal and 
ventral brown teeth. The body is rather elongate, about 
1J inches with a maximum breadth of inch, tapered 
anteriorly but more distinctly so posteriorly, and having 
78 bristled segments. The tail is incomplete. No scales, 
cirri, or other processes remained on the specimen. The 
dorsal bristles are stout, transparent, and sharp-pointed. 
They spring from a narrow base, dilate a little in the shaft, 
and are slightly constricted below the tip, which lias the aspect 
of a bellied and pointed knife-blade. The serrations on the 
ventral edge are very minute; three or four of the bristles 
are much larger than the others. The spine has a sharp 
point. The ventral bristles are long, pale yellow, and the 
shafts dilate into a rather broad tip which tapers to a simple 
point, 11 or 12 spinous rows occurring beneath. The 
smooth ventral cirrus lias a long, finely tapered tip. The 
absence of scales or other procesw s of the Ewioa on the 
Alcyonarian or in the vessel would suggest an accidental 
association, yet, if the remark about luminosity is correct, 
the companionship may not be without meaning at this 
depth. Ewioa macrophtliahna , sp. n., likewise comes from great 
depth (1200 fathoms) on Globigerina ooze. The softened 
head is distinguished by the presence of two large ovoid 
pigment-patches (like connate eyes) covering most of the 
surface of each dorsal area. The median tentacle is absent, 
the lateral small and subulate, and the tentacular cirri are 
also devoid of any terminal enlargement. The palpi are 
slender and very long. The body is about an inch in length, 
is rather narrow, tapering a little in front and move distinctly 
posteriorly, where the dorsal cirri arc of great length and 
slenderness. The seales arc diaphanous, irregularly rounded 
with a smooth edge, a limited area to the inner side of the 
scar being covered with microscopic papilla*. The dorsal 
bristles arc stoutish, slightly curved, and sharp-pointed with 
fine rows of spikes. The ventral have shafts of moderate 
strength, dilating at the tip and then diminishing to a very 
long, somewhat hooked, and sharp extremity. Polynor caput- 
leoniSj sp. n., was procured in the shrimp-trawl from 250 to 


* Named after my late bister, my companion for HO y«aw. 
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500 fathoms off Lion’s Head. The head is comparatively 
small, with two large eyes on each side situated close 
together and posterior in position, as well as rather latenl 
than dorsal. All the appendages have been removed, 
apparently by the use of too strong formal n. The single 
palp in the vessel is long, tapering, and smooth. The body 
is fully 35mm. long and, about 11 mm. across the bristles, is 
fusiform, especially from marked diminution autenoi ly. The 
scales are large, rounded or ovoid, with smooth edges and a 
series of minute papilhe on the anterior and inner borders. 
Polyno$ scofopendrina, Savigny, is eoimnon in the seas of the 
Cape, but no mention is made of the forms with which it is a 
commensal. The entire dorsum of that from No. 70 was 
dotted with swarms of Loxosoma, groups occurring beta eon 
the feet and passing to the ventral surface, over whieli they 
were likewise scattered. They especially frequented the seg¬ 
mental grooves leading from the feet to the middle line, the 
larger forms asserting themselves where there was most 
aeration. The examples of this species from the Cape show 
several well-marked variations from the ordinary type seen 
in Britain. Thus the javelin-shaped bristle above the 
spine in the ventral division of the foot has a more 
elongated tip and bears minute spikes on one side. Occa¬ 
sionally a second and more spinous bristle adjoins it. Tins 
bifid bristles which follow have more elongated tips and 
sharper distal divisions. The dorsal bristles, moreover, 
are more attenuate distally, since they taper to a delicate 
extremity and the probe-pointed tip with the split so charac¬ 
teristic of the British form is seldom seen. The example 
from No. 1 is laden with large ova which passed into the 
feet. The bristles of Elder’s Polynoe gram lot a from the 
Tortugas closely resemble those of this species, though 
the papillae ou the posterior area of the scales differ. A 
form, which has been termed Parmenis reticulata , &p. n., 
from Polaris Beach in Portuguese East Africa, shows a head 
characterized by the largo size of the eyes, the poslei im¬ 
pair being nearer each other than tlio anterior. The median 
tentacle is absent, but the lateral arc short and subulate. 
The palps are long and covered with minute clavato papilla!. 
Each peak in front had a speck of dark pigment. The body 
is coinparatively small, resembling Eoarne iitipar, Johnston, 
in this respect. The first scales covering the head are 
rounded, but by-and-by they become ovoid and then reni- 
form with long cilia on the external border. What is 
diagnostic, however, is the presence of hexagonal roticu- 
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lations throughout their entire extent. These are smaller 
and more distinctly hexagonal at the inner border, larger 
and less regular toward the outer border, next the long cilia 
and where a larger tubercle occurs in the centre of each. 
Whilst the larger spaces toward the outer border and the 
centre have only a single large tubercle, the smaller spaces 
at their inner border have numerous small horny points. 
The rounded first scales are densely ciliated along the margin 
except at the attached edge, the cilia being longest 
externally. The free margin of the scale shows large, more 
or less hexagonal areas each with its long, slightly tapered 
process with the spinous tip. Toward the translucent edge 
the hexagonal spaces are much diminished, and the spines 
smaller and more numerous. When compressed under a 
cover-glass the spines appear as circles from the contour 
of the base. The pale brown dorsal bristles, which form 
a dense tuft, are stout, finely serrate, and have a long 
tapering tip, only a few at the edges have a shorter tip. 
They are characterized by their great length, straightness, 
and comparative slenderness. These bristles thus wholly 
differ trom those of Evarne impar , Johnston, which have a 
notch at the tip, as also have the ventral bristles, which 
present long shafts dilating at the distal end, then the tip 
with its spinous rows tapers to the smooth terminal region 
which has a slightly forked end and a spur at its base. 
The length of the terminal portion is characteristic. A few 
at the upper and lower edges have simple tips. The ventral 
cirrus is subulate with numerous clavatc papillae. The 
feet contained many mature ova. The dorsal bristles of 
Parmenis Ijvngmani , Malmgren, are spinous almost to the 
rather slender tip, and the same bristles in P. capemis, 
Willey, so far as the figures go, appear also to be slender. 
The ventral bristles, again, are characterized by their slender 
shafts, somewhat short spinous tips, the secondary process 
of the bifid tip passing upward with little divergence. On 
the whole, the present form appears to differ, the slender 
shafts and bare tips of the dorsal bristles being diagnostic. 
Afoimwhich approaches this is Lagisca irritant Mumi- 
zeller*, which occurred on a Ilydrocovallme procured during 
the dredging of the U.S.A. ship ‘Albatross/ The large 
eyes and the bristles are similar, but the scales differ, 
Areolated scales occur in several Polynoids,$uch a xP.areolata, 
tirnbe, Lcpidonotus carimlatus , Grube, and in those of 
Iphione and Evphione. 

* Lull, Mus. Comp. Zool. Harvard, vol. xliii, No. 3 (1904). 
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Euphione elizabetha, 3PI.*, occurs at vari< in stations at 
the Cape as well as in Portuguese East Africa, the examples 
from the latter being small. All arc characterized by the 
coarsely hirsute tips to the ventral bristles. In the largest 
example 13 pairs of scales occur, and their processes show 
much variety. Thus, the capstan-like processes have the 
rays hard and clear as if friction and age had affected them; 
whereas in others the “heads” are rounded, the rays devoid 
of the spiked edges, and in many in greater numbers (lf> or 
17 against 9 or 10), and the papilhe themselves are more 
numerous. Some, again, present scales covered throughout 
with small papilhe, only a few projecting on the antero¬ 
lateral border of the first and the lateral edge of the others. 
In a few smaller examples the capstan-like papilhe had 
sharp horny rays with a central spike directed upward, so 
that this condition is not due to age. In Harmothoe / uberosa. 
Elders, a homologous condition (hairy tips) affects the dorsal 
bristles, whilst the ventral are normal. It comes from the 
South Polar region, and is described respectively by Elders 
and Benham from the collections made by the German and 
the Australian Antarctic Expeditions. MakeUxcephala wira « 
bilis, M c I.fj is not uncommon on a bottom of sand and mud 
in 300-500 fathoms in Cape waters. This is Otigoleph via - 
lacea , Levinson J, published a year after the issue of the 
( Challenger 3 Annelida. He, however, figures the ventral 
bristles with a distinct hook at the tip, a condition not seen 
in any of the forms which have come under noiicc. The 
species stretches from the Arctic seas at Greenland south¬ 
ward to the Atlantic at the Azores and the coasts of Africa, 
whilst from the Kara Sea it extends to the Pacific and the 
waters of New Zealand. Several new species have lately 
been described by Fauve! from the Atlantic and the Bay of 
Biscay, but figures uf the bristles are still desiderata. 

Under the Family Accetid/e is Panfhatis wrstedt, var. 
capensis , which was procured by the large trawl at a depth 
of 25 fathoms off the Cape. The small head resembles in 
general aspect that of P. cerstedi , the little median tentacle 
arising behind the base of the ocular peduncles, and passing 
forward as a tapering organ considerably in front of these. 
The tapering lateral tentacles arise beneath the peduncles, 
are thicker and longer than the median, and are marked by 
a deep brown spot about a third of their length from the 

* * Challenger ’ Annelids, p. 63, pis. ix., xvii., & xviii. 

t Id. p. 121. 

t Kara Uavets Ledorme (Pijmphna Togets Zool.), 1886, p. 4, Tab. 25, 
1-4. 9 



11 


Gutty Ma/ine Laboratory, 8t. Anthem, 

base. The palp is a tapering organ, not of groat length, 
two-thirds of its surface having a smooth, tough, cuticle, then 
the tip is bristled with subulate papilla: which diminish 
a little at the abruptly conical extremity, which is smooth. 
The tentacular cirri arc of moderate length, and have a 
brown spine at the base. The body measures 3 inches, 
but is imperfect posteriorly, and probably in life reached 
4 or 5 inches or more. Lt is rounded dorsally, llatlened 
vcntrally, and abruptly tapers anteriorly. The centre of the 
dorsum is bare, the smooth scale being confined to the sides 
except the first and second, which shield the cephalic region. 
The first foot, as iu the British form, has two long spines, 
the larger passing to tlio ventral and the smaller to the 
dorsal division, the latter and the fissure carrying a dense 
series of slender, curved, tapering bristles of great tenuity, 
the tips being minutely spinous. The smaller group springs 
from the edge of the large lobe, and consists of one or two 
stout bristles, the distal end of the shaft dilating and being 
furnished with bold spines, then tapering to a long hair-like 
process with minute spines—the extremity being smooth. 
The ventral cirrus is considerably longer than that of the 
second foot. The foregoing thus differs from the Kuropcan 
P. oersted/, especially as legards the large tuft of bristles, 
which is spread out like a curved fan. The second foot 
carries a tapering dorsal cirrus, which extends as far as the 
tips of the bristles. Then follows the smaller lobe, which has 
now assumed a dorsal, instead of a more or less anterior, 
position, and carries the broad fan of the longer bristles, 
whilst the ventral division bears a tuft of spinous bristles 
considerably shorter and stouter than those of the first foot. 
The ventral cirrus is about half the length of the ventral 
lobe. The third foot has the large brown bristles more in 
evidence—six or eight projecting above the serrated forms 
in the ventral division. The tips of these strong bristles 
are slightly dilated, then tapered towards the tip so as to bo 
spcar-like, the tip being rather blunt and Hut toned, with a 
row of short spines, or in others a group of spines, further, 
some at the ventral border (amongst the stouter serrated 
forms) have a hairy whip projecting from the dorsal edge of 
the bristle, its base being enveloped by the terminal tuft. 
In the typical foot the distinctions between the Huropean 
and British forms arc:—the diminution of the terminal whip 
of the strong ventral bristles so that only the terminal 
forms remain, and in lateral view they pass from the 
convex ventral edge of the tip, leaving a bare blunt 
extremity bejond. They thus approach the condition in a 
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Polvnoid, especially as the tip is slightly curved . and 
diminishes distally. The shortening of the serrated bristles 
at the ventral edge and the bold curvature of their tips arc 
also noteworthy. The serrated dorsal bristles, again, at the 
upper edge are of a different type from the inferior scries, 
for they have straight tips and much more delicate and 
longer hair-like spines. In the posterior feet this (upper) 
tuft is much reduced and is often absent. The scales are 
smooth, and, as transparent objects, show minute reticu¬ 
lations over a large area in the centre. The example is a 
female—laden with large ova, which distend the feet. The 
small differences in some species of Pant halls, described 
from foreign waters, suggest the view that perhaps they 
may be varieties of P. centedi. Fauvel has united Euarche 
tubifex of Ehlers with Eupanthalis kinbergi , M‘L, and the 
resemblances with Panthalis cerstedi , perhaps, make the 
more familiar name appropriate. No brush-shaped bristles 
occur in Eupanthalis kinbergi which has dorsally the long 
serrated forms with the enlargement at the commencement 
of the spikes, and which differ from the regularly serrated 
forms of P. cerstedi , Then come the stout bristles with a short 
hook at the tip, whilst at the ventral edge are more of those 
with the spindle-shaped tips. In Eupompe grubei , Kinbcrg, 
an acute process occurs at the tip of the stout bristles, and 
the spinous (feathered) bristles appear to be shorter than in 
P. cerstedi . 

A remarkable tube of a Polyodontes occurred in the Capo 
waters at a depth of 112 fathoms on a bottom of mud and 
sand. Unfortunately, only 14 inches of the anterior end 
was secured, the diameter being about two inches. No 
portion of the inhabitant was found. The tube is composed 
of delicate fibres felted together in tlie most wonderful 
way, aud externally consists of two regions, the anterior 
(6 inches) of transverse rows of tufts of glistening fibres of 
a pale stone-colour—such in all probability indicating the 
successive edges of the mouth of the tube. The rest of the 
tube differs in aspect, being somewhat smoothly felted, 
marked by transverse wrinkles, and devoid of the tufted 
silky appearance of the anterior. The fibres forming this 
region are finer. The interior of the tube is soft and smooth. 
The only bristle obtained is a slender, long, cylindrical one, 
with a dilatation and a brush of hairs at the tip, identical 
with one of those found in another remarkable tube in the 
British Museum from Porto Rico, Cuba, and which, slightly 
less in diameter, is 4 feet 6 inches in length. Both 
evidently pertain to Polyodontes *. 
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The Skulionid.e are represented by Sthenelais boa , 
Johnston, in the large trawl, from a depth of 33 fathoms, 
the example being small. The range of this speeies is 
great, and that without any variation worthy of note, viz., 
throughout the northern seas, flic Atlantic, and the Mediter¬ 
ranean. Sthenelais dendrolepis , Claparede, again, came from 
36 fathoms on a bottom of sand and stones. The head has 
two connate eyes on each side, the appendages being absent, 
except a simple, long, tapering, ami smooth palp. About 
40-50 segments of the anterior region represented the 
body, the dorsum being marked by russet-brown pigment. 
The scales somewhat resemble those of S. baskii, M e l., but 
the papillae (about twelve in number) on the outer edge 
differ, the main stem in each giving off about seven long 
filaments from its tip, in the middle of the body, those in 
front having fewer. These processes thus differ from those 
of S. Mathilda* * * § , S. buskiif, and Si gallon pourtale$ii } Elders J, 
in which the filaments arise from the sides of the main stem. 
The feet and bristles are longer and more prominent pos¬ 
teriorly than anteriorly. Papilla) occur both dorsally and 
ventrallv, and differ in shape from those on S. boa, being 
broad and almost foliaecous on the ventral division. The 
dorsal bristles are more slender tliau those of S . boa , and 
the free edge of the setigerous lobe differs. The upper 
bristles are somewhat stronger tliau the inferior, and have 
a characteristic curve, whilst the shaft is long and slender, 
the tip slightly flattened and minutely serrated. The ventral 
bristles are in three groups, an upper slender scries with 
shafts dilated, spinose distally, and long terminal pieces of 
three joints, the basal being about double the length of the 
conjoined distal segments. The tip is minutely bifid and 
winged. In the central and larger series the shafts are 
stouter and more roughly spinose distally. The terminal 
pieces have a curved claw or hook distally, a straight 
secondary process, and a wing. In the slender inferior 
series the cn<!s of the shafts arc more or less smooth, and 
the terminal pieces consist of a long basal and two distal 
joints, the tip being bilid and winged, as in the upper series. 
The foot anteriorly is provided with a large web-like (lap and 
a large flattened cirrus. Although it is probable that Dollo 
Chiaje § referred to this species, his Siyalion viflaluni, yet, 

* Brit. Annul, (Hay Soc.), vol. i. p. 427, pie. xxix., xxxi., xacxiv., 
& xLi. 

t Id. ibid p. 431, pis. xxvi., xxix., & xxxiv. 

t Hept. Annul. f Blake 9 (Pour Ini os), p. 57, Taf. xv. & xvi. 

§ Mem. iv. p. 155, tav. 57, ligs. 13 & 14, and Duscr. o. not. vol. v. 
pp. 58 & 108, tav. v. figs, 13, 1 i & 10. 
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as Claparede * observes, it is not possible to be certain, 
for his artist lias taken liberties in the various figures 
Kinberg’s Sigalion edwardsif , from La Plata, lias papilhe 
with short filaments, but they arc unlike those of the present 
form, the main stem being broad and the few short 
processes arising from its upper region. Leaiiira hy sir ins, 
Elders, was obtained at various depths from 205 to 1200 
fathoms on a bottom of muddy sand or Globigerina oo/e. 
Besides the shores of Biitain, this species has a wide dis¬ 
tribution in the Atlantic, and now reaches the Cape. 
Sthenelais simplex , Elders, is evidently a Leanint , and 
approaches the present form. 

Family Phyllodocid®. 

Subfamily Alciojpidm. 

Vanadis formosa, Claparede, was captured at the surface 
off the Cape (Station 298), one end enveloped by a Medusa, 
probably after being enclosed in the net, a feature so 
common in British waters. It is a slender elongated 
Alciopid (about 4 inches, but incomplete), and marked 
at intervals by dark brown, cushion-like spots placed behind 
the feet, whilst it terminates posteriorly, behind the last 
two brown spots, in a siugle elongated cirrus of a brown 
colour and proportionally thick. The anterior region is 
absent, and little change occurs in the diameter of the body 
from one end to the other, the pigment-spots do not seem 
to be perfectly regular, for the number of segments inter¬ 
vening between them varies from three to five, three being 
the most common number. The number of the spots like¬ 
wise varies, a pair (one on each side dorsally aud ventrally), 
two pairs, and three pairs occur along the body. They are 
proportionally large, each forming a brown cushion joined 
laterally to that below it. Two pairs occur on the penultimate 
and last segments, but they form a single, large, lateral 
cushion in each case, visible both laterally and ventrally, 
whereas, in some of the anterior segments, two occur 
dorsally and two ventrally. The segments, as a rule, are 
narrower in front and widen posteriorly at the feet, so that 
the slender body has a moniliform aspect. The caudal 
process has at its base a pair of feet with lanceolate lamclhr, 
whilst at its tip are two small subulate cirri. The feet are 

* Ann6L Nap. p. 99, pi. iv. fig. 4, and pi. v. fig. 1. 

t Otfvers. Kongl. Vet.-Akad. Forh. Arg. 12, nos. 9 & 10.1855, p. 387, 
and Freg. Eugen. liesa, Taf. ix. fig. 41. 
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composed of a setigerous process, tapering to a slender 
extremity and supported by a long translucent spine, the end 
of which is often slightly hooked, besides a doisal and venti al 
lamella—leaf-like in outline. The bristles are transparent, 
simple and liair-like in tenuity, and apparently smooth. 
The papilla at the tip of the foot was not seen, but the 
specimen was unsatisfactory as regards preservation. Vamtths 
fortnosa is widely distributed in the Atlantic, Pacific, and 
Indian Oceans, as well as in the Mediterranean. Another 
pelagic form is Travhtiopsh capensis, sp n., which was found 
in the tow-net over a depth of GOO fathoms, the bottom 
being sand and Globigerina ooze. This is an olive-coloured 
soft form, about 15 mm. in length, nearly cylindrical 
throughout, but tapered a little at the tail. The anterior end 
is somewhat truncated, and the region behind is slightly 
swollen. On the left front it bears a short, thick, conical 
process with an acute point. Behind is a small papilla, 
possibly the ceratopliore of a tentacle, and following this is 
a longer process or tentacle. No corresponding parts occur 
on the right side, which may have been injured. The mouth 
is obliquely ventral in position and forms a circular aperture. 
The dorsal and ventral surfaces of the body are convex—so 
that it is more or less rounded. A longitudinal median 
streak occurs ventrally, and fine, but faint, transverse strue 
occur on the surface. Along the sides are ranged about 
eighteen blunt feet, each with a dorsal and a ventral thick 
lamina, and a less-developed intermediate one—slightly 
anterior. The foot contains three translucent bristles—wide 
at the base and tapering to a sharp point. The body-wall 
seems to enclose an empty space. This form docs not 
appear to correspond with Levinson's 2\ lobifera *, or with 
either of the species, T. lanceolata and T. levinseni , found by 
Southern f off the west coast of Ireland, the lobes of the 
feet and their arrangement apparently diverging. The 
condition of the example, however, is unsatisfactory. 

Family Hesionidffi. 

lie si one pantherina , Risso, was found between tide-marks 
at Makala Bay. The body has sixteen bristled segments, 
with the elevated dorsal fillets occurring along the sides. 
The specimen is mature, and canics ova in the setigerous 
lobes of the feet. This is a pelagic as well as a littoral 

4 “Om nogle polttgisko Anuulatu,” Kongl. double. Vidcufek. fcelbk. 
SkrilVr, (\ Uului, 0 Bd. (lhK) l>). 

f IrLh »Sci. InvosLig. no. iii. p. 30 (1911). 
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form, extending from the Cape along the Persian Gulf to 
the J&ed Sea and the Mediterranean. Prom 190 fathoms, 
on mud, comes Magaha cupensis, sp. n., the head having 
two eyes on the prominences on each side. The palpi arc 
of moderate length, slightly tapered distalty, and with an 
articulation at the distal third. The tentacles are absent. 
The tentacular cirri resemble those of M. pernnnuta . 
The body is about 12 mm. long and 2 mm. broad, tapered 
anteiiorly, and more distinctly so posteriorly, somewhat 
soft, and of a dusky greyish-brown colour. Tail injured. 
The biramous foot is of moderate length, with a pointed tip 
to which two spines go, a large and somewhat conical lobe 
at its inferior edge—external to the cylmdticai ventral 
cirrus, which does not extend so far out, w aid as the tip of 
the foot, but which has a slight constriction just within the 
rounded tip. The dorsal cirrus is very long, tapered, and 
segmented,and the ceraiophoie has bristle-like spines which 
terminate iu fine hair-like ends projecting considerably 
beyond the tissues. A smaller papilla, also conical in shape, 
occurs at the dorsal edge of the setigerous process. The 
bristles form a broad fan, those with the longest tips being 
central, those with shorter dorsal and ventral, the broadest 
tips being ventral, and they are minutely bifid. The central 
series (compound) seem to have tips which possess only 
long delicate terminal pieces like simple hairs. The foot 
thus diverges from that of M.perannata and M. ummilis , 
J. W. Pryde *. 

In Magalia inermi $(British Museum, Voyage, * Discovery *) 
the long tips of the central bristles are for the most part 
minutely bifid, though a few (seen perhaps on edge) seemed 
to be simple. The ventral cirrus presents no constriction 
below the end. Syllides verrilli , Percy Moore f, somewhat 
resembles Magalia, though the short, articulated, dorsal cirri 
and the club-shaped dorsal bristle differ. 

Family Syllidse. 

A large and interesting form, Tnjpanosijllis ingens, Purlin 
Johnson, comes from Table Bay, whore it docs not seem to 
be uncommon, but every example is seriously damaged by 
the preservative fluid, most oL‘ the cirri having been removed. 
The head is typical. The body is about two inches iu length, 

* T his able young observer fell in the last battle in South-East 
Africa, and thus a career of great promise was cut short, 
t Proc. Acad. Nat. Sc. Phil, id., N07. 1907, p. 4Sfcj, 
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mncli flattened, tapered a little toward the anterior end, 
and more distinctly toward the tail, the pvgidium having 
two subulate cirri. Anteriorly the dorsum is marked by 
brown bars. In two, where the body had been ruptured 
posteriorly, clusters of buds occurred at the ends. The foot 
is comparatively short, the tip being truncated, only a slight 
projection occurring at the upper edge where the spines 
emerge. It carries dorsally the long moniliform cirrus 
which tapers from base to apex, and ventrally a short 
cirrus of elongate-ovate shape, very little tapered distally. 
The bristles aro short, stout, with striated shafts, somewhat 
dilated and curved distally, then diminished to a point, the 
longer (ventral) margin having articulated to it, by a long 
base, a short hooked terminal piece. The buds at various 
stages of development arise, not from the tip of the tail, but 
from the ruptured surface of the posterior region. It 
appears to be closely allied to T. ingens, of Prof, Parliu 
Johnson*, from Pacific Grove, California. The chief differ¬ 
ences are the larger dorsal cirrus and the somewhat longer 
ventral cirrus. In Trypanosyllis misakensis , Izuka f, exactly 
similar budding takes place from the posterior end, but 
apparently from the structure of the bristles they do not 
locoome pelagic. In this Form a secondary spike occurs on 
the terminal piece of the bristles, and thus it differs from the 
South African. It occurred in shallow water near Tokyo. 
The genus has a wide distribution both in the Atlantic and 
Pacific, as well as iu the Mediterranean. A young tiyllis 
armillam , O. F. M., occurred amongst the tubes ot Hydro Ides, 
a still more minute one, like a Sphceosyllis , accompanying it. 

Family Nereidae. 

Ne?'ei$ ( Mastigonereis) striata , Schmarda, was procured 
between tide-marks at Inliaca. The head is characterised 
by an almost continuous ocular band on eacli side, though 
three specks can be made out (on each side). It is wider 
behind than in front, and thus the pale region between the 
ocular rows has nearly parallel sides on the bluntly tri¬ 
angular head. The frontal tentacles and palps are normal, 
the latter having a little pigment on the distal end of the 
basal part. The upper tentacular cirri aro very long, 
the longest reaching the posterior border of the 7th bristled 
segment. The inferior pair arc smaller and shorter. The 

* ‘American Naturalist/ vol. xxxvi., April lf)02, p. ilUf>, 

t Annot. Zool. Jap, vol. v. part o (lOOOj. 

Amu i£? Mag . N, Hist . Ber, 9. 1 r oL xiv. 
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body is comparatively short and thick, but the tip of the 
tail is absent; it reaches inches. Across the middle of 
each segment dorsally a linear and somewhat interrupted 
baud of pigment crosses from side to side, but toward the 
tail the bands are indistinct. On the ventral surface similar 
linear bands occur on eight or nine of the anterior bristled 
segments, a broader faint dustiug of pigment characterising 
those behind—till the caudal region is reached, where the 
linear bands are again distinct. A pale belt is at each seg¬ 
ment-junction, and a pale longitudinal median streak marks 
the nerve-cords. Seven or eight of the anterior feet have 
ventrally a large black pigment-spot, and this breaks up in 
the following feet into double rows of dots, then single rows 
to the tail. Dorsally each foot has two bold black specks, 
but toward the posterior end these have a tendency to be 
confluent. The 10th foot has two black spines, the dorsal 
cirrus is smaller than in front, and so is the upper pig¬ 
mented lobe, whilst the cirrus is further out. Then follows 
a black spine and a tuft of homogomph bristles; a blunt 
lobe, less prominent than the former, comes next. Beneath 
is a second black spine and a tuft of heterogomph bristles, 
then a bluntly conical lobe followed by a small shoulder or 
boss—from which the small ventral cirrus arises: it does 
not reach the tip of the adjacent lobe. All the bristles 
appear to be small. 

The chief changes are the canning of the dorsal cirrus 
further out (37th foot), the diminution of the upper and 
other lobes. The process carrying the dorsal cirrus in the 
feet behind is still further extended outward (53rd foot), 
and the pigment-patch is large, the cirri are more slender 
and longer. All the lobes are pigmented. The example is 
a female distended with large ova, but no trace of the 
heteronereid condition is visible. 

So far as observable, this form agrees with Sclimarda/s * 
Mustigonereis striata in the pigment-bars and the general 
structure of the feet, head, and bristles. He does not 
mention the eyes, but his figure shows small (lots arranged 
in a square. Prof. Willey + states that the Paragnalln 
have the form of minute granulations characteristic of the 
6 enus Platynereis. 11 is example came from Table Bay. 

Nereis Grube (=Mastigonereis latipalpa, Sebmarda), 

* Neue Wirb. Thiere, II. Ilalfte, p. 112, fig. 248. 

+ Trans. Linn. Soc,, Zool. vol, ix. p. 262, pi. xiii. fig. 14, & pi. xiv. 
figs. 11 & 12. 
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occurred both at the Cape and in the waters of Portu¬ 
guese East Africa, viz., at Torrer Point and Saldanha 
Bay—between tide-marks. The head is remarkable for its 
great autero-posterior diameter, the long flattened region in 
front of the eyes being noteworthy. The eyes are prominent 
and widely separated, but the pairs on each side arc 
nearer. The paragnathi arc :—(1) as two points, one in 
front of the other; (2) form an oblique double bar on each 
side; (3) a small group of five points ; (4) a somewhat 
triangular series of points; (5) two rather large points, 
on each side of which are the double ring of the larger 
and smaller paragnathi. The body of the largest is a 
little less than 3 inches, and the reddish coloration 
approaches that of Nereis zonata 9 but without the distinct 
bauds. It is characterised by the tenuity of the posterior 
region, where the long feet arc prominent. The dorsal anus 
carries two long cirri vcntrally. The 1st foot is remarkable 
for its great size. The 10th foot has two black spines, and 
the projecting upper lobe is somewhat triangular with the 
apex external, the enlarged inner part carrying the dorsal 
cirrus, which is larger than that of the 1st foot, the next is 
ovoid, and the ventral is elongate-ovoid. The upper and 
lower groups of homogomph bristles arc normal, and the 
terminal pieces of the heterogomph are hooked and serrated. 
The changes bcliiud consist of the pushing outward of the 
upper lobe and the dorsal cirrus, the more elongate con¬ 
dition of the middle and ventral lobes, and the fonnution 
of an upper and a lower division of the foot (still more 
marked at the GOth foot). There is little to distinguish 
tins form from the Neanthes cupensis , Willey, from Wood- 
stock beach, Cape of Good Hope. 

Nereis diversicoloi\ 0. E. Muller, is represented by a small 
example from the shores of Port Mahon, 

Family Eunicidse. 

This family, whilst readily distiguishable from other 
families, offers in the genus Eunice many sources of con¬ 
fusion, as indeed the number of new species in some recent 
contributions suggests. The bristles, usually reliable in 
other families for differentiation of species, present low 
features for diagnosis, whilst the external appearance, the 
dental apparatus, the gills, feet, and other points provide 
many puzzling variations. No doubt, the origin and struc¬ 
ture of the gills give iu some cases definite features, as also 

i * 
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do the tentacles, cirri, dental apparatus, and the outline o 
the feet, but occasionally, after much study, considerable 
doubt remains. 

In the present instance Eunice siciliensis , Grube, conics 
from Cape waters at a depth of 8G fathoms on a bottom of 
sand and stones. The head is bilobed with five slightly 
articulated tentacles, the median longer than the others and 
tapered a little at the tip. It extends the antero-posterior 
diameter of the head beyond it, the adjoining pair spring in 
line with the former, have similar articulations, and are only 
a little shorter. External to their base is on each side a 
large and somewhat ovoid eye, the long diameter being 
antero-posterior. The external tentacles arise a short dis¬ 
tance apart and form a transverse line in front of the rest. 
The nuchal tentacles are also mouiliform and more distinctly 
tapered. 

The basal part of the maxillae (the carrier of Prof. Tread¬ 
well *) is short and the maxilhe strongly curved. The great 
dental plates have only two large teeth and a rudiment of a 
third. The lateral paired plates seem to have only a single 
tooth, with an accessory piece attached to it, and the 
unpaired was equally simple. The mandibles had their 
upper edges incurved so as to form half a tube. 

The body is incomplete, the caudal region being absent, 
and measures 2 inches in length and 4 mm, broad in front; 
there is little difference in the diameter throughout. The 
branchiae are so inconspicuous that at first sight they may 
be unnoticed. They do not appear until the 180th foot, or 
tiiereabout, when a short subulate process is found on the 
shorter dorsal cirrus. They increase in length toward the 
posterior end of the fragment, but always remain a simple 
filament. Grube observes that they arise after the 08th 
foot. The foot anteriorly has a subulate dorsal cirrus, the 
tip faintly articulated, then a tuft of rather stout, simple, 
finely tapered bristles, followed by the stouter compound 
forms, the terminal pieces being short, bifid, double-winged, 
and with a differentiation and a kind of spur or angles 
inferiorly. The dilated end of the shaft is minutely serrated 
on both edges. Posteriorly the foot is supported by a 
stout black spine, bluntly pointed and somewhat hooked. 
Ventrally is the sausage-like cirrus. In a complete example 
in the British Museum the gills posteriorly present about 
five long filaments. 

* “ Leodicid© of the West Indian Region/’ Carnegie Insist, of 
Washincrton. vol. xv. p, 7. 
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Eunice depressa , Schmarda, was dredged in 8 fathoms 
E. of the Chefina Light. The close resemblance of this 
form to Eunice tubifex , Crossland*, who gives a careful 
account with figures, renders it unnecessary to give notes of 
both. E . depressa was procured at Isipingo. It is a remark¬ 
ably elongated form with the branchiae mostly developed 
posteriorly. The cephalic region is bilobed, with the usual 
five tentacles, the median scarcely longer than the adjoining 
pair, between which and the external tentacles is a small 
eye. The body is about 18 inclies long, with a breadth at 
its widest part of 8 or 9 mtn., and tapering posteriorly to 
end in a dorsal anus with two rather short cirri inferiorly. 
The branchiae begin as small filaments about the 42nd 
foot, soon become bifid, trifid, and more complex as well 
as longer; tlicir length, indeed, about 4 inches from the 
head being noteworthy, a main stem of four long filiform 
divisions springing from the small dorsal cirrus. This 
arrangement continues throughout a long region of the 
body, then a fifth slender filament is added. Toward the tip 
of the tail the diminished and flattened body bears these 
long lateral fringes in a characteristic way, and they only 
diminish towards the actual tip. It is interesting in con¬ 
nection with these long gills that in the region of their full 
development the perivisceral cavity was full of ova. Before 
the commencement of the gills the foot anteriorly presents 
a stout tapering dorsal cirrus, enlarged just beyond the 
cirropliore and supported by a bundle of spines, then a tuft 
of simple bristles with tapering tips and short narrow wings. 
On the whole, they have shorter and broader tips than usual. 
Below them are stout compound bristles with the dilated 
and flattened ends of the shafts and slightly curved knife- 
blade tips, broad at the base but tapered at the point. The 
brush-shaped forms (pectinate of some) have fairly sym¬ 
metrical and broad extremities with numerous teeth and a 
longer filament at each side. Vcntrally is a short conical 
cirrus arising from a glandular pad. As soon as the 
branchiae are developed, i wo or three dark brown crotchets 
with winged and bifid tips appear below the simple bristles 
and brush-slmped forms. Moreover, compound falcate 
bristles appear inferiorly about the 30th foot. The tube 
(dried) is curiously nodulated and formed of a tough secre¬ 
tion, with various branches or diverticula. The rounded 
nodular excrescences here aud there appear to have aided iu 
accommodating the elongated annelid. 


* Proceed. Zool, Soc. 1904, p. 303, pi. xxi. figs. 1-8, & text-figs. 
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Sclimarda*, in his account of Eunice depresses from 
Auckland, New Zealand, in E. teretiusc,ula from Ceylon, 
and in E. schemucepliula from Jamaica, indicates the occur¬ 
rence of these tapering knife-shaped tips to the bristles. 
Finely tapered tips of a similar character were also described 
in E. jejfreysii, MTntoshf, from the ‘Porcupine.’ Cross¬ 
land j, again, further extended our knowledge of the same 
type in the present species from Zanzibar, whilst Tread¬ 
well's § E. tubicola (which closely resembles the latter species) 
has recently described the same’ features. The chief differ¬ 
ences from E. depresses, Schmarda, are the more sparse 
divisions of the branchiae throughout the greater part of the 
body. 


Eunice vittata, Delie Chiaje, was obtained at Cape Natal 
and also at an unknown locality. 

This form approaches E. vittata, so far as can be observed 
in the injured examples, though an accurate description is 
difficult. It differs, however, from the typical E. vittata in so 
far as the snout is rounded, and behind it are three short 
tentacles in a transverse row after the manner of Kinberg’s 
Ampkiro and Lysarete. In lateral view the snout is not flat¬ 
tened as in Drildnereis, and the dorsal cirri are fairly developed. 
Two short processes appear on the dorsum behind these. 
The anterior feet have a rather long, subulate, dorsal cirrus, 
with a slender extremity. The setigerous region is conical 
and is supported by two strong, pale brown spines. The 
simple upper bristles have very finely tapered tips. The 
compound bristles beneath have comparatively stout, though 
flattened, shafts, with curved and dilated ends, bevelled 
distally to a sharp point. The terminal piece is translucent 
with a boldly b fid tip which is comparatively long, the 
curve between the two points forming a semicircle as in 
E. siciliensis, though the bristle is much less. The posterior 
feet are much diminished, and have, in addition to the 
slender bristles, a powerful crotchet with a backward cune 
of the shaft a bifid spur ou the crown, and a large main 
fang beneath. It appears to have been in a sponge (no 


V T Tt f eS> obtained between tide-marks, 
Torrer Point. The head carries long and rather thick, 


* Xeae \Yirl>. Th. i. 2, p. 127 . 

t ri nn ' ^^, a ~' ^ at - Hist. ser. 7 , vol. xii. p, 137 noosi 
I Proc. Zool. tfoc. 1904 , p. 308 . P ( 

§ Publicat. Carnegie Institut. Washington, No. 812 , p. 189 . 
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smooth, blunt tentacles. The eyes are situated at the outer 
base of the lateral tentacles. Nuchal tentacles of consider¬ 
able length and smooth. The maxillae are little curved. 
The right great dental plate has five teeth and a process, the 
left has a gap (from injury) and three or four teeth ; the 
unpaired four teeth. The mandibles are short and broad 
at the tip. The body is about inches long, rounded in 
front, flattened posteriorly, and terminating in a dorsal anus 
with two ovoid cirri beneath. The branchiae commence on 
the 12th or 13th foot with three or four divisions, and they 
continue nearly to the tip of the tail. At the 10th foot the 
dorsal cirrus is thick and long with two slender brown spines 
at its base. The upper simple bristles are in two groups, 
the dorsal longer and with a different curve, the lower with 
broader tips tapered distally and a more distinct curve. 
The compound bristles are flat and thin, the distal end of 
the shaft, which is slightly curved and minutely serrated, 
dilated, thin, bevelled, and the terminal piece of moderate 
length, winged to the base and bifid. The smaller distal 
hook is set at rather more than a right angle, whilst the 
stout, sharp, conical one beneath forms nearly a right angle 
with the edge beneath. A slight trace of the inferior spur 
is present in some. The ventral cirrus is bluntly conical. 
Two strong black spines support the setigerous region. 

The 22nd foot has a less bulky dorsal cirrus which sup¬ 
ports a branchia with ten unilateral pinnae, somewhat limp 
in character, so that it folds and doubles readily. The 
setigerous region ends in a rounded extremity, and the 
massive ventral cirrus often curves downward at the tip. 
At the 30th foot the branchia has about the same number 
of unilateral pinnae (10), and a bifid crotchet projects above 
the ventral cirrus which now forms a sharper curve. The 
dorsal cirrus at the 50th foot is longer and more slender, 
and the number of the pinnae of the branchia fewer, whilst 
the ventral cirrus is longer, forming a pointed cone, lmt still 
lias the inner glandular cushion. The simple dorsal bristles 
are longer and more slender, and the compound forms 
smaller. The pale brown spines still support the dorsal 
cirrus, and the two dark brown spines the setigerous process, 
whilst beneath is the dark brown crotchet. As the tail is 
approached the number of the pinnae of the branchiae 
diminishes until two and then a single filament is left, and 
this becomes shorter and shorter until only a thickening at 
the base of the cirrus remains, but it is interesting that they 
are continued almost to the tip, which has two short ovate 
cirri beneath the anus. It is worthy of note that where two 
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spines occur in the foot of Eunipids proper the upper is 
generally the stronger. This species has a somewhat exten¬ 
sive distribution from the American shores of the Atlantic 
(as a commensal of polyps) to the Mediterranean. 

A fragmentary Eunice approaches E . jforidana in many 
respects, but differs in so far as the typical foot carries a 
large brauchia of four divisions, its massive base being more 
than twice that of the short dorsal cirrus and thus diverging 
from such as E. norvegica , to which it also is allied. The 
setigerous region forms a blunt cone supported by a black 
and a brown spine, whilst beneath is a slightly curved bifid 
crotchet. Superiorly and intermingled with the next series 
are large brush-shaped bristles, with a finely serrated edge 
and a lateral filament at each side. The long simple bristles 
have the tips slightly curved, enlarged, and then tapering to 
a fine point with a narrow wing on each side. The compound 
bristles have the shaft enlarged at the distal end, slightly 
curved back and pointed, with a few strife internally. The 
winged terminal piece has a stout spur and a curved process 
beyond it, and in many the distal is the larger, thus 
diverging from E. jloridana. The ventral cirrus is a stout 
conical process projecting even further outward than the 
small dorsal cirrus. Proceeding backward the filaments of 
the branchiae diminish to three, then two, and finally to a 
single minute one, and disappear, whilst the dorsal cirrus 
in the terminal region becomes a little longer, the ventral 
cirrus smaller, as also are the bristles. It further is dis¬ 
tinguished from E . floridana by having four caudal cirri 
(two smaller being m front of the subulate ones), and the 
posterior branchiae also differ in character. 

In comparatively few species of the genus Eunice ( Leodice , 
Treadwell) do the branchiae begin so far back as the 
34th foot. Amongst those in which they arise considerably 
behind the head are E.pavpera , Grube, from the Philippines, 
where they begin on the 33rd segment, and E. sici/iensis, 
from the Mediterranean and the Philippines, in which they 
they do not appear till the 84th segment. In Leodice 
aculeata of Treadwell they arise from the 14th to the 21st 
segment. They begin in the middle of the body in E. hamate, 
Schmarda, from Jamaica, on the 30th segment in E. depressa , 
Schmarda, from Auckland, New Zealand, and in E. collini\ 
Augener, from the Antilles, Morocco, and Cape Verde, from 
the 10th to the 22nd segment. In moat of these the 
branchiae have few pinnae. 
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Eunice cirrobranchiata , M f L, was procured in Cape waters 
in 20 fathoms, on mud. The cephalic region is bifid in 
front, but on the dorsal surface of each palpus is a rounded 
ridge which gave rise to Kinberg's four-lobed head. Tentacles 
rather long, the median reaching backward to the 5th foot, 
the adjoining pair shorter, the external still less. All are 
moniliform as if articulated. A considerable eye is situated 
behind the base of the external tentacle. The nuchal cirri 
are comparatively large and long, the tips projecting beyond 
the front edge of the buccal segment. The maxillae are 
normal with a marked distal curve ; the right great dental 
plate has seven teeth, the left six ; the paired plates eleven; 
the unpaired is injured ; the mandibles are so softened as to 
be unreliable. The body is about 5 inches long and 5-6 mm. 
in diameter in front, and is remarkably firm and tough. 
A minute branchial process appears on the 25tli or 26th foot, 
and about the 70th it becomes bifid, but comparatively 
short, and continues so till near the tip of the tail where it 
again is simple. The organs throughout are comparatively 
small in comparison with the dorsal cirrus, and in some the 
range of the simple branchiae at the tail is greater than in 
others. The anterior foot has dorsally the subulate crenu- 
late cirrus of moderate length and which bv-and-by has the 
single branchial process ; then a tuft of slender tapering 
bristles without wings, amongst which are a few brush-shaped 
forms. This is followed by a group of compound bristles, the 
shafts with curved, flattened, and widened distal ends, usually 
serrated at the edge, and a short, bifid, and winged terminal 
piece, the arrangement of the two distal spurs being similar to 
those in E.jloridana . As soon as the branchiae are developed 
three strong spines, with slightly curved tips, project at the 
tuft of compound bristles. The ventral cirrus is short and 
slightly tapered. Posteriorly the foot has dorsally the cirrus 
and the bifid branchia, which is only about half the length of 
the cirrus, then the simple bristles and numerous and longer 
brush-shaped forms, and the three powerful dark brown 
spines, followed by the compound bristles and a dark brown 
crotchet. The ventral cirrus is somewhat lanceolate and 
longer. The tail ends in two long cirri beneath the vent. 
The comparatively small size of the branchiae and the promi¬ 
nence of the brown spines externally are noteworthy 
features. This Eunice comes nearest to E . cirrobranchiata *, 
from the Bermudas, a form approaching Leodice denticulata 
Webster, from the Dry Tortugas. The latter author's 


• ({i Challenger* Report, XII. Annelida,” p. 277, 
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L. culebra is likewise allied in the short simple condition of 
the branchiie, but rarely are they bifid. In Treadwell’s 
L. crassi-tentaculata , from Pago-Pago harbour, the gills begin 
on the 24th foot, become trifid, and posteriorly longer than 
the dorsal cirri. 

Eunice , near coccinea , Grube?, was obtained at low tide, 
Torrer Point, Portuguese East Africa. 

The head bears distinctly moniliform tentacles and nuchal 
cirri, which (latter) do not reach further than the middle of 
the buccal segment. The eyes are at the outer side of the 
base of the lateral tentacles. The dorsal cirri have a swollen 
base supported by a few spines and are articulated like the 
tentacles. The branchiae commence on the 6th foot as a 
large process of 13 unilateral pinnae and they continue 
to the 70th segment as prominent organs, the tip of the tail 
in the only example being in process of regeneration with 
two small subulate cirri beneath the arms. Crossland* 
states that the gills begin on the 6th foot in the African 
(Zanzibar) examples, whereas in those from the Maldives and 
Seychelles they begin on the 9th foot. The gills are large, 
but do not normally cover the back The number of well- 
developed gills varies from 24 in small to 110 in large 
examples, and the maximum number of pinnae ranges from 6 
in small to 17 in large. His (Crossland's) figures of the 
compound bristles differ from the South African specimen. 

Extensively distributed on the shores of the Atlantic and 
extending to the Philippines. 

Eunice murrayi , M*I.—Pound at a depth of 240 fathoms 
in Cape waters on mud. The tentacles in this form arc 
long and all are articulated, especially at the tip. The 
nuchal cirri are slender, tapering, and longer than the 
antero-posterior diameter of the second segment; they are 
also slightly articulated. A rather large eye is present 
on each side at the base of the lateral tentacle. The basal 
plates of the maxillae are short, and the blades themselves arc 
moderately curved ; the right great dental plate has eight 
teeth, the left nine ; the paired plates have nine besides the 
accessory pieces and their teeth; the unpaired shows eleven 
teeth. The mandibles stretch out distally in a somewhat 
broad oblique edge. The branchiae begin as a short simple 
process on the 4th foot and rapidly develop more pinnae, so 
that at the 10th foot there are eight divisions, at the 18th 
ten, and they remain large for a space, but at the 36th foot 

* Proc. Zool. Soc. 1904, p. 300. 
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are considerably diminished (about four pinnae), and cease 
toward the 49th foot (posterior third of the annelid). The 
body is about 2 inches in length and terminates in two long 
tapering cirri, which show indications of articulations toward 
the tip. The dorsal cirrus is much diminished posteriorly, 
the setigerous region more conical, and the ventral cirrus 
is a short conical process. Two large spines, with sharp, 
slightly hooked tips, project beyond the upper bristles, 
whilst below are the compound bristles and a stoiit winged 
crotchet. Large ova occurred in the feet. This form 
resembles Eunice fasciata , Risso, though the teeth on the 
great dental plates, the paired and the unpaired plates are 
more numerous, and the branchiae cease at the 49th foot. 
In a large example of E. fasciata , from Plymouth, in the 
British Museum the gills are very conspicuous in the dorso¬ 
lateral region, 10 to 13 pinnae beiug present. Posteriorly 
they diminish as in the Cape form. 

This species probably lias an extensive distribution in the 
Atlantic and it may yet be united with European varieties. 

Marphysa sanguinea , Montagu.—Dredged. One notable 
feature in the extensively distributed South African examples 
is the great development of the short broad forms of the 
brush-shaped bristles at the dorsal edge of the upper series, 
a group occurring at one edge of the tuft of simple dorsal 
bristles, and quite differ from the longer brush-shaped kind 
at the other edge of the tuft. They have a broad base, widen 
distally, and are split into coarse teeth. Willey's example 
came from St. James, False Bay. The branchiae commenced 
on the 17th segment, and as simple filaments throughout 
seven segments. 

Marphysa acicularum , Webster*.—Procured on Polana 
beach, Portuguese East Africa. A fragmentary specimen 
measuring about an inch in length. The cephalic region is 
deeply bilobed. the tentacles of average length and smooth. 
The rather small eye is oil each side at the base of the lateral 
tentacle. The peristomial segment is about the breadth of 
the two following. The branchiae commence as a single 
filament on the 30th foot, thus behind those of M.sanguinea, 
and rapidly increase in size and in the number of filaments— 
that is, four long slender divisions,—and these continue to the 
posterior end of the fragment. The foot has very slender, 
simple dorsal bristles, thin and flattened, with finely tapered 

* Contrib. Nat. Hist. Bermuda, Bull. U.S. Nat. AIus. No. 25, p. 319, 
pi. x. figs. 50-53. 
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tip% and the compound bristles have long, delicately tapered 
extremities, which thus diverge from those of the common, 
form. The foot also does not show the sulcus between the 
somewhat triangular ventral cirrus and the glandular pad 
internally, whilst the dorsal cirrus is longer and more finely 
tapered. * The brush-shaped bristles had disappeared. This 
form approaches M. simplex , Treadwell*, but the bristles 
differ. Willey again describes another species, M. adenensis - 
jmrcellana (from the Cape), as having an cmarginate 
prostomium and compound falcigerous bristles, the branchiae 
agree in localization with those of M. belli , and therefore 
differ from those of the present species. 

Nicidon cincta , Kinbergf, was dredged in 50 fathoms 
(No. 85) in Cape waters. The head presents a bilobed 
border, with the five rather short, smooth tentacles. A con¬ 
spicuous black eye exists between the lateral and the external 
tentacles, and thus further outward than in Eunice proper. 
The segment bearing the short nuchal cirri is about half the 
breadth of that in front. The maxillze are boldly curved, 
and have flattened basal plates ; the great dental plates have 
three large teeth, the paired plates show a smooth horny 
edge, and the unpaired seem to be in the same condition— 
it may be, from injury. The body is typical, though the very 
numerous and very narrow segments, the black spines, and 
the absence of branchiae are diagnostic. In the preparation 
the body tapers a little toward the snout and is nearly of 
uniform diameter till the caudal diminution occurs : more¬ 
over, these caudal segments are proportionally broader than 
in front. The anterior feet have dorsally a short subulate 
cirrus, the setigerous region has two or three black pointed 
spines, a dorsal tuft of bristles with straight shafts, and 
rather abruptly tapered to very fine translucent tips with a 
trace of a curve, but the tips are about equal in length and 
thus differ from those in Eunice . The long tips are flat¬ 
tened, without trace of the bellied condition figured by 
Treadwell^ in N. kinbergf yet the present form is nearly 
allied, differing chiefly in the absence of the hooked crotchets, 
and, if the coarse lines of his fig. 327 indicate serrations on 
the edge of the dilated end of the shaft, such diverge from 
the present species in addition to the points formerly noted. 
The wide distribution of Webster's form in the American 
area point to its being a common species. The compound 

* No. 312. Carnegie Instit. Washington, p. 151, pi. v. figs. 8-12. 

t Nova af* KoagL Vet-Akad. ForhandL 1864, p. 564. 

t Carnegie Instit Washington, vol. xv. p. 92. r 
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bristles beneath arc flattened and translucent with a slight 
enlargement at the end of the shaft, the edges of which are 
minutely serrate; the thin flat terminal piece beyond is also 
minutely serrated on the edge, and tapers to a small biden- 
tate tip which has characters of its own. The tips of the 
dark brown spines are simply pointed. The ventral cirrus 
forms a small, bluntly conical lobe not half the length of 
the short dorsal cirrus. None of the large crotchets appear 
to be present. In the posterior feet is a single dark 
brown spine and the feet are much diminished, whilst the 
dorsal and ventral cirri are proportionally longer and more 
slender. The dorsal bristles are attenuate and the tips 
curved, whilst the compound forms have a backward bend 
of the shaft and the enlarged distal region is striated. The 
very minute bidentate tip remains. 

A remarkable feature about this ebranchiate Eunicid is 
the presence of a translucent living organism, which coated 
the entire animal and was difficult to remove. Two kinds 
of spicules are prominent in it, viz., a stout, slightly curved 
kind with a rounded end and a sharp point, and a multitude 
of long, straight, glassy needles of great tenuity interwoven 
with the investing tissue in every direction. Prof. Deudy 
kindly examined the investment and he was of opinion that 
the cellular tissue did not pertain to a sponge. In his 
account of N. kinbergi , Prof. Treadwell mentions that he 
found some examples in sponges in the Tortugas. Other 
Polychaets, again, are commensals with corals, the slender 
(horny) fibres of which form living tubes surrounding them. 

The genus Nicidon was established by that careful worker, 
Kinberg, for those Eunicidse with a bilobed snout, seven 
“maxillae,” and nuchal cirri, but devoid of gills. His 
representatives came entirely from the Pacific. They seem 
to occur rarely in collections. There are few distinctive 
features in Kinberg's account of the three species, N. longi- 
cirrata , N. cincta , and N.gallapagensis. As Grube observes, 
two are very probably examples of Eunice siciliensis , only 
the third, N . cincta , being a true representative, and Gross- 
land* is of the same opinion. The Cape specimen is 
incomplete posteriorly, but it had about 180 bristled seg¬ 
ments, all narrow, and showed no indication of the broader 
segments noted by Crossland in his N. gracilis , a species 
closely allied, as also is the N. brevis , Elders f, from 
Key West. 


* Proc. Zool. Soc. 1900, vol. i, p. 326. 
t American Annel. p, 38, Tat. 28 & 29. 
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Family Onuphidid®. 

Di'jpatra neupolitana , Claparede, var., occurred on Bird 
Inland Fishing Ground. The bilobed cephalic region has 
long, gently t ipereti tentacles, the median longer than the 
others^ ami with glistening ringed cirropliores ; all follow the 
arrangement in Eunice . A pair of short subulate palpi 
arise in front below the tentacles. The subulate nuchal 
cirri stretch from the edge of the first segment nearly to the 
end of the cirrophores of the median tentacles. An eye 
occurs on each side of the prostomiuin in front of these. 
The maxillae are less developed thau in Eunice , being more 
attenuate anteriorly, curved, and sharp-pointed. The basal 
plates are triangular ; the right great dental plate has 10 
and the left 13 teeth; the paired plates have about 
8 teeth and are less curved than in Eunice. No unpaired 
plate was present. The mandibles are small with bexelled 
edges. The body is about 7 inches in length, and about 
6 mm. iu diameter in front, where it is rounded. It is flat¬ 
tened posteriorly. The ventral surface has a broad median 
groove—here and there with raised edges. Diminishing 
p jsteriorly, it ends in a dorsal anus, beneath which is a short 
pedicle with 4 minute cirri, which stand stiffly out like a 
rosette. The coelom is crowded with small ova. The 
branchiae commence on the 5tli foot with large main axes 
tapered from base to tip and short pinnae somewhat spirally 
arranged. They continue on each foot half the length of the 
body (62 pairs), becoming somewhat less posteriorly and then 
cease. The long dorsal cirri go to the posterior end. The 
firs>t part has its setigerous process large and pointed, the 
curved and rather strong bristles having a bifid tip, the distal 
point being blunt and rounded, the secondary process close 
to it and conical, whilst two thin wings form guards at the 
extremity. A short distance below is a peculiar differ¬ 
entiation not present in Onuphis or Hyalincecia. Such may 
be a provision connected with wear or injury and is a note¬ 
worthy feature. Claparede makes two varieties of this 
species, the typical form of Delle Chiaje according to him 
presenting uo bitid tips to these bristles, whilst the variety 
ferrugbma has bifid tips and pointed wings. The blunt tips 
and the position of the wings iu tlie former would suggest that 
such is due to the position of the bristle under examination. 
Both kinds show the differentiation which he (Claparede) 
attributes to an imperfect compound condition. The figure of 
thesCj given by Baron de St. Joseph *, again, is very imperfect. 

* Ann, Sc. Nat. 8« s£r. t.v. pi. xiv, fig. 35. 
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Both the account and figures are in need of improvement, 
though he locates the several kinds correctly. The dorsal and 
ventral cirri of the first foot are well developed. The secoud 
foot is similar, with a long, curved, bifid bristle, the hood 
tapering to a fine point. The third foot h*a$ more of these 
bristles, and the fourth, whilst similar in its soft parts, has a 
much larger series with the pointed hood, and the terminal 
piece is more distinctly outlined. As De St. Joseph points out, 
these biistles disappear at the first branchia. In the typical 
anterior foot the diameter of the branchia at its base conside¬ 
rably exceeds that of the dorsal cirrus, which is supported 
by a long bundle of small spines. The tiuncated setigerous 
lobe has 4 or 5 spines of nearly equal size, and at its edge a 
semicircular flap, the ventral forming a flattened lobe sepa¬ 
rated by a notch from a smaller fillet internally. The upper 
tuft of bristles is composed of comparatively short, rather 
stout, finely tapered simple forms with narrow wings, Clapa- 
rede figuring these as minutely spinous. Then follow long, 
slender, brush-shaped bristles which have fully 25 fine teeth 
and a longer filament at each side, their dilated tips extend¬ 
ing even beyond those of the next (inferior) series consisting 
of longer and more slender simple bristles than the upper 
set of the same kind, the tips being slightly flattened before 
tapering to a fine point. The^e are accompanied by a few 
bru^h-shaped forms. The brush-shaped bristles occur from 
the 6th foot to the tail. With the cessation of the branchiae 
in the posterior feet the simple bristles become much longer, 
the distal curve marked, the wings narrowed, whilst beneath 
are two powerful crotchets with the processes at the bifid, 
winged, end remarkably distinct, the wings being sometimes 
absent *. The brush-shaped bristles seem to have a cha¬ 
racter of their own. 

Each foot posteriorly, indeed, is very distinctly marked, 
and the long bristles project conspicuously. The tube 
inhabited by the aunelid is long and tough, the exterior 
being more or less coated with sandy mud. The great length 
of the axis of the branchia and the short whorled pinnae are 
characteristic. 

Impair a chilensis , De Quatrefages, as described by Ehlersf, 
has gills of similar structure, both as regards the stout 
tapering axis and the spiral arrangement of the short pinnae. 
The grouping of the large branchiae to a limited region in 

* De St. Joseph’s figure shows too great an enlargement of the upper 
end of the shaft; and Claparede figures one without a wing. 

f Polych. Magell. u. Ohilen. Strandes, p. 123, pi. xv. figs. 1-12. 
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front, however, differs from the arrangement in the Cape 
form/yet the variations in each are more or less unknown. 
In an example of Dr amboinensis, Aud. & Ed., in the British 
Museum, the gills resemble those of the Cape species. 

So fur as ca$. be observed, the Cape Diopatra is a variety 
of D . neapolitana , of Delie Ckiaje, in winch the gills are 
more tapered from base to apex and the filaments shorter 
than in those from Naples. In the Litter form (Bnt. Mus.) 
the branchiae arise on the 4th foot, aud each forms a bushy 
scries of pinnae all round and is less tapered at the tip. 
The number of gills appears to be about the same in both. 
The tube is cylindrical, greyish, 3 inches long, and composed 
of tough secretion with a thin coating of mud. 

Diopatra , near viridis , Kinberg, was got in the shrimp- 
trawl, 11 miles east of Baboon Point, and dredged at 
50 fathoms off the Cape on mud. The cephalic region is 
without distinct eyes, though a pigment-spot exists behind 
the base of the median tentacle, which, in the specimen, is 
shorter than the lateral. The external tentacle, from the 
limited area of the head, is more or less in front of the 
lateral. All these organs are of considerable length and 
crenulate. The nuchal tentacles extend to the terminal third 
of the cirrophores in front. The body has about 115 segments 
and terminates posteriorly in two short cirri. Anteriorly 
each segment has a pale anterior border, then a band of 
brown, but before the branchiae terminate the general pallor 
of the posterior region commences. The branchiae begin on 
the 5th foot, are proportionally more bushy than in the 
former, and extend to the 49th foot, diminishing before 
ceasing. The pinnae at the distal end of each form a ter¬ 
minal tuft—somewhat truncated,—and the pinnae throughout 
are finer than in the former Diopatra . The first on the 
right is less than the 2nd, but that on the left is as large as 
its successor. Diminishing to a short series of a few pinnae 
posteriorly, the following foot may have two processes, the 
next one slender and short pinna, and then they cease. As 
stated, the pinnae throughout are more slender than in 
D. neapolitana , and the axis considerably less (but the smaller 
size of the annelid has to be remembered), yet the character 
of the branchiae in each essentially differs. 

The first foot has the bifid winged bristles with exactly the 
same distal and secondary processes as in the previous form, 
and a short distance below the same differentiation, whilst 
the long wings are similarly pointed. In the branchial 
region the foot anteriorly has the large branchial stem, w ith 
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the subulate dorsal cirrus beneath ; the diameter of the base 
exceeding that of the rest of the foot, which is little deve¬ 
loped and is truncated distally, the short and somewhat 
conical ventral cirrus bounding it iifferiorly. The superior 
bristles are slender and tapering, and *are accompanied 
by brush-shaped ones ; the inferior consisting of stronger 
forms with tapering, curved, and apparently winged tips. 
Spines support the dorsal cirrus. Posteriorly the dorsal 
cirri become longer, and the brush-shaped bristles are very 
conspicuous as they extend beyond the simple forms. 
Beneath are a few of the stouter bristles with the curved 
tips, and below two powerful crotchets similar to those of 
E\ neapolitana. The tube is composed of tough secretion 
covered with fine blackish mud. 

This form comes near Kinberg’s D.viridis, from the region 
of the Atlantic beyond the estuary of the La Plata, on a 
bottom of stones and mud. At first sight the thinly distri¬ 
buted bianchial pinna? recalled those of D. leuckharti , 
Kinberg, from Oahu, but they are fewer and less filamentous, 
and anteriorly they have smooth bases. On the whole, 
however, there is really no feature of moment to distinguish 
this from the foregoing. The branchiae alone diverge, and 
it is doubtful how far these organs vary in the same species. 

A fragment of a small Diopatra near D. dentata , Kbg., an 
inch and a half long (probably a young form), was dredged in 
210 fathoms on sandy mud (No. 49). The head is typical with 
ringed cirrophores, and there are no visible eyes. The jaw- 
apparatus was injured, but, so far as could be seen, the basal 
processes of the maxillae are short and the great dental plates 
have 6-7 teeth. The dorsal surface of the body ha3 a reddish 
band in each segment, and the tail terminates in two long 
slender cirri. The branchiae begin on the 5th foot, and 
form a small arbuscle after the type of the preceding, the 
total number of pinuse being about 19, and the axis thicker 
at its base than the dorsal cirrus, which, however, is only a 
little shorter than the distal tips of the branchial pinnae. 
Spines pass to the base of the cirrus. The branchiae con¬ 
tinue throughout half the 'length of the body and then cease, 
whilst the dorsal cirrus becomes a slender filament pos¬ 
terity. The foot offers little distinction, except that the 
ventral cirrus is pointed with a rounded glandular fillet at 
its inner base. Bifid crotchets of the typical form occur 
posteriorly. The foot, on the whole, appears to agree in 
structure with the foregoing. 

Ann . & Mag . N. Hist . Ser. 9. Vol. xiv. 
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A Diopatra collected between tide-marks at Port Mahon, 
Portuguese East Africa, lias its anterior end in process of 
reproduction*, the region presenting the form of' a dark 
brown cylinder attached to the normal segment behind it. 
At the anterior-end are two tentacles belonging to the right 
side with dark brown cirrophores, the truncated cirrophore 
of another being on the left, four feet are indicated on each 
side. Posteriorly the tail has two long slender cirri. The 
branchiae commence behind the reproduced part, 6 or 7 
being remarkable for the large size of the smooth main stem, 
its stiffness and the shortness of the pinnae, and in this 
respect it lias certain resemblances to D. brasiliensis, Kinberg. 
Instead of the pinnae collapsing on the main stem when 
removed from the annelid they project rigidly, yet the shape 
leans to those of D. neapolituna. An injured organ showed 
a rosette of short pinnae at the tip—probably an effort at 
functional efficiency. The feet are prominent—it may be 
owing to the absence of a tube in preservation, yet the 
iridiscent rigid body shows that such is a characteristic. 
Anteriorly, the smooth dorsal cirri (to which a few spines go) 
are subulate organs of considerable length, much tapered 
distally and carrying the branchiae. The setigerous lobe is 
truncated, and has the two groups of rather stout, finely 
tapered bristles, the upper with narrow wings. The ventral 
cirrus is long and acutely pointed with a glandular pad at its 
base. A simple gill-filament only occurs at the end of the 
branchial region, and then the foot bears the slender dorsal 
cirrus, a small setigerous region, and the long ventral cirrus. 
The cirri are very slender posteriorly and attract less notice 
than the long stiff bristles of the caudal region. The 
crotchets are included in the tissues. Posteriorly the long, 
finely tapered bristles show no evident wing, and no brush¬ 
shaped forms were seen. Two powerful crotchets are pre¬ 
sent ventrally, the inferior being stout and with a peculiar 
incurvation below the bifid winged tip, and a third is 
developing in the tissues. The foot is shortened and 
the tapering process is reduced. No tube accompanies the 
specimen. 

As in the Eunicids proper it would appear that much has 
yet to be done in regard to the specific distinctions of the 
genus Diopatra , some species approaching the Mediterranean 
form in structure. Thus D. splendidissima> Kinberg, from 
Guayaquil, though apparently different, has gills with a stout 
axis, but more numerous pinnm than in D. neapolitana, and 

* Otmphis ffracilisj Ehlers, appears also to have a reproduced anterior 
region (Florida Annel, p. 7c, pi. xxi. fig. o). 



35 


Gatty Marine Laboratory } St. Andrews . 

the tip o£ the organ is less tapered and is spirally twisted. 
D. longicornis, Grube, from the Philippines, has also spirally 
arranged and rather short pinnae on the axis, and they are 
more numerous than in the South African form, though the 
organ as a whole tapers distally. The long tentacles are 
smooth, whilst the fir&t 4 feet are modified to turn in 
ventrallv. 

In surveying the different forms of Diopatra in the South 
African collection it is seen that the gills vary considerably 
in outline, some having these very long and, with their pinnae, 
assuming a conical shape, others being broad distally; but 
the specimens also differ in size and probably in age. Little 
distinction can be drawn from the bristles and crotchets, or 
in regard to the brush-shaped forms, nor does the tube afford 
more that is characteristic. The tube of the larger form is 
nearly a foot long—composed of secretion here and there 
stiffened with sandy mud, the other parts being flexible. 
Those from Nos. 81 and 112 have stiffish straight tubes of 
secretion thickly coated with mud. Again, there is little in 
external appearance to form a basis for separation, except 
in size. In contrasting the gills of the several forms, it is 
apparent that those of D. neapolitana have a larger and 
longer main stem or axis, whilst the pinnae on it are propor¬ 
tionally shorter, the whole tapering distally to form a sharp 
cone. In D. viridis, on the other hand, the pinnae are more 
slender and form distally a buriiy tuft. In Diopatra (near 
dentata ), from No. 49*, the gills lean to the shape of 
D.neapoliiana , in so far as the pinnae become shorter toward 
the tip, and the annelid is much smaller (if not young), 
whilst the whole gill remains rigid after removal. In 
Diopatra from No. 4 (Port Mahon) the shape of the gills 
leans to that of the second form. 

The variations undergone by such forms are more or less 
unknown, and it may be that the relationships of the four 
forms are closer than at present imagined. 

Hyalinceda tubicola , 0. F. Muller, occurred at several 
stations (47, 48, 50) in Cape waters. The examples are 
large, and the tubes are likewise much larger than those of 
the European representatives, yet they are considerably less 
than the gigantic tubes from the coast of South America f. 
This species ranges over the North Sea and the shores of 
Norway, southward to the Mediterranean, is not uncommon 
in the Atlantic south of the Cape of Good Hope, and westward 

*■ Port Mahon. 

t AnneL ‘ Challenger/ p. 386. 
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to American shores as well as to New Zealand. The structure 
of the bristles, the distribution of the simple branchiae, and 
other points are very constant under these diverse conditions. 
Moreover, it is clear that the waters of the Cape and those 
of Brazil are famous for the size which this form attains. 
It is noteworthy that all the Cape specimens (in this 
collection) occurred at 312 fathoms on sand. 

Onuphis guadricuspis , Sars, was dredged in 47 fathoms off 
the Cape, in tubes of secretion coated externally with sandy 
mud, tapered at one end and with a flap of secretion. 
They protrude from either end. The first foot shows bristles 
with the bifid tip and the differentiation below as in Diopatra , 
but the bristles are stronger, and the two wings at the tip 
end bluntly in some, thus differing from the British examples, 
in which the wings end in tapering extremities ; but this 
may be due to wear, as others have pointed tips. A minute 
3rd spur occurs below the secondary process. One was 
laden with lar^e ova. It is interesting to find this northern 
type at the Cape. It frequents great depths in the seas 
adjoining Britain, as shown in the expedition of the 
* Porcupine ’ and 1 Knight Errant/ and extends to Norway 
and Canada. 


Family Glycerida. 

Glycera alba , H. Ratlike, was procured both at the Cape 
and Portuguese East Africa. The branchiae become promi¬ 
nent about the 24th foot, and, in a few, toward the posterior 
fourth of the body; they are bifid, then they become single 
and small, disappearing from the last 12 or 15 feet. The 
slender snout with its four minute tentacles has about 
fourteen sulci. 

Glycera yoesi, Malmgren, was dredged in 123 fathoms off 
the Cape in mud. A fragmentary example in which few of 
the gills remain, but all arise from the anterior border of the 
foot, which has a little brown pigment at the tips of the 
lobes. The species is not uncommon in tbe northern seas, 
along the eastern shores of the Atlantic, aud from the 
Mediterranean to Japan in fairly deep water. Fauvel unites 
it with G. rouxii , Aud. & Ed. 

Three species of Glycera thus frequent the waters of the 
Cape, for G. siphonostoina, Delle Chiaje, was obtained by the 
* Challenger * at Station 142, lat. 35° 4' S ? long. 18° 37' E., 
in 150 fathoms on a sandy bottom, and it is also included iu 
Prof. ‘Willey's* littoral species from the mud of the lagoon at 

* Trans. Linn, Soc., Zool. vol. ix. p. 260. 
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the mouth of the Knysna river and (2) from the muddy 
ground at Table Bay, Fauvol considers that Gfycera 
gigantea , De Quatrefages, is synonymous with this species, 
which stretches from the Mediterranean to the Channel and 
the Atlantic. 


Family Opheliida. 

Ammotrypane H. Rathke, was dredged off the 

Cape in 470 fathoms on sand and shells, and in 123 fathoms 
in mud. This form extends from the Arctic seas to Britain 
and the Atlantic. 


Family ChlorsBmidss. 

A fragment of the middle of a small Chlorseraid re¬ 
sembling Stylarioides glauca , Malmgren, is in the collection, 
though no locality is given. 

Family Chaetopteridas, 

Cfuetopterus variopedatus , Renier (a dried tube), comes 
from the neighbourhood of Chefina Light in 8 fathoms on 
sand. The species is not uncommon at the Cape, and ranges 
from the northern seas to the Mediterranean, the Atlantic, 
Red Sea, and the Straits of Magellan. 

Phyllochietopterus socialis, Claparede, was dredged in 
123 fathoms on mud off the Cape (No. 40). The head has 
a buccal funnel. No eyes are visible in the injured and 
softened example. A transverse ridge crosses the dorsum 
opposite the 2nd feet and carries two short subulate tentacles. 
The anterior region has nine bristled segments, the first feet 
being elongated and directed inward and backward on the 
dorsum. The bristles of this region have a similar arrange¬ 
ment and structure to those of Chcetopterus variopedatus , 
though specifically different. They commence superiorly 
with long spear-shaped forms, having symmetrical wings and 
tapered tips, the wings gradually become broader, the tips 
shorter, then toward the ventral border the widened tip is 
asymmetrical like a deep-bellied knife, and, lastly, some end 
in slightly curved and narrow tips like a curved and pointed 
scalpel. The fourth foot bears the powerful tooth-like 
bristle with an oblique tip and a high process of the crown, 
accompanied by a group of slender spear-tipped bristles. 
Posteriorly the translucent and minute hooks have the finely 
serrated and slightly convex anterior border and the concave 
outline posteriorly as shown in plate cxxxvi. fig. 12 a*. 
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Itoule joins P.fallax with P. sociaUs, but Fauvel considers 
them different on account of the greater number of seg¬ 
ments in the anterior region—a character, however, which is 
variable. The occurrence of small spear-shaped bristles 
with the large tooth-like form in the 4th bristled segment 
in P. fallax is a more reliable feature. The specimen of 
P. socialis in the British Museum is small, resembling a 
Spio t but has nine bristled segments anteriorly and about 
five in the middle region. No small bristles appear along 
with the large “ tooth ” of the 4th foot. 

Family Spionid®. 

Nerine capensis , sp. n., was procured at Maizenberg. In 
the form of the head it agrees with N. cirratulus . The 
body is about 2 inches long, slender and tapering posteriorly, 
ending in a smooth button-shaped process, which thus 
differs from the crenate anus (semicircular bilobed mem¬ 
branous process, Claparede and Lo Bianco ) found in N. cirra¬ 
tulus . This sucker-like or button-shaped process is not 

an extruded anal region. The size of the specimen con¬ 
siderably exceeds that of N. cirratulus in the British Museum. 
The branchiae, as in N . cirratulus , arise on the 2nd foot, 
and are shorter than the following pair. Anteriorly, each 
foot has its branchia furnished with a web of tissue which 
bulges infeiiorly, narrows a little in its progress distally, 
and forms a separate tip, the diminished branchia passing 
independently beyond it. These feet (anterior) show a 
ventral web inferiorly in front of the stout, short, tapering, 
simple bristles, then a gap occurs, followed by the pro¬ 
jecting web at the base of the branchia and the curved 
tapering dorsal bristles, also of considerable strength, 
and forming a comb-like row. Proceeding backward, the 
branchia gradually separates itself to a large extent from the 
lamella till it (branchia) ceases about the 50th foot, and 
therein it differs from N cirratulus . The gills continue to 
the tip of the tail, the foot presenting dorsally a hatchet-like 
web of cuticle and hypoderm with the few long slender 
bristles, whilst the inferior web is curved upward as a bluntly 
conical lamella, beneath which is a row of about nine long 
winged hooks. The branchiae are filiform and pass from the 
inner edge of the dorsal web, so that, viewed from above, 
the dorsum has a characteristic aspect. 

Polydora armafa , Langerhans, was procured by the large 
dredge at 47 fathoms in a shell at No. 113 in Cape waters. 
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The cephalic region agrees with the ordinary form. Like 
P. ciliata, a small tuft of bristles occurs m the ventral 
division of the first foot, the three following having both 
dorsal and ventral tufts, the former the longer, and most 
show traces of wings, whilst the curve at the tip of the 
ventral tuft is marked. The fifth foot, besides the great 
crotchets, has a dorsal and a ventral tuft of simple bristles— 
shorter than the rest. On each side are two feebly developed 
crotchets and the tip of a third developing in the tissues. 
Each has a stout shaft enlarged in the middle, narrowing at 
the neck, with a stout sharp hook at the tip, and behind 
it a bilobed crown. The succeeding foot has the long taper¬ 
ing bristles, and ventrally a shorter series also with curved 
tips, but no hooked tip was present. The next foot, how¬ 
ever, has the usual dorsal bristles and a set of long winged 
hooks ventrally, thus corresponding with the condition in 
P. ciliata . The same arrangement continues to the pos¬ 
terior end, only the dorsal bristles are longer and project 
prominently. Moreover, the last six (eight, Langerhans) seg¬ 
ments present a remarkable structure—since on the dorsum 
of each a pair of tufts of large spear-shaped bristles occurs, 
and which can be spread out to form a formidable rotate 
series of spikes. Three or four of these are large, the terminal 
two are small. Each bristle is slightly narrowed at the base, 
widens out, and then tapers to a sharp point, and the outline 
is double as if the central region differed from the harder 
investment. In addition to these each segment has its 
ordinary dorsal bristles and ventral hooks. The reason of 
this striking armature of the posterior end of the annelid 
can only be explained by a careful study of its habits in life. 
Some might suppose these hard spines assist in making the 
tunnel in the shell (yet others bore without them), whilst 
others would attribute the protection of the tail to them. 
The caudal cup has the usual break in its outline. The shell 
in which it bores to the depth of £ of an inch or more 
is a hea\y and hard one. This species was disco\ered by 
Langerhans * * * § at Madeira, then was found by Lo Bianco f and 
OarazziJ iu the Mediterranean perforating shells of Venus, 
and again by Mesnil § on the shores of Prance. It now 
extends to the Cape. 

* Zeitsch. f. w. Zool. 1880, p. 93, Taf. iv. fig. 5. 

t Atti Acud. Sc. Napoli, veil. vi. ser. 2, no. 11, p. 28. 

% Mitt Zool. St. Neapel. 1893. 

§ Bull. Sc. Fr. et Belg. t. 29, pi. xiii. figs. 13-25. 



40 


Prof. MTntosh’s Notes from the 


Family Cirratulid®. 

A single small example of Cin'atulus tentaculatus , Mon¬ 
tagu*, occurred at 270 fathoms (No. 50) in Cape waters. 
Like C. cirratus , it seems to be almost cosmopolitan. 

Family Halelmintlrida. 

Dasybranchus caducus , Grube, from St. James.—A cosmo¬ 
politan species, which appears to be common in the seas of 
the Cape. It ranges throughout the Atlantic, the Indian, 
and the Pacific Oceans. Eisig’s figure f of the hook has 
the wing rather short and broad, for it extends considerably 
further down the shaft, as shown in the Monograph J. 

Notomastus latericeus , Sars.—Dredged at the great depth 
of 1010 fathoms in Globigerina ooze (Station 534) along 
with Makellicephala , Leanira , and Hemilepidia erythrotania . 
The anterior region alone was in a good condition, the 
rest being pulpy. This is another cosmopolitan species, 
stretching almost from pole to pole, and generally in the 
Atlantic from shore to shore. 


Family ICaldanidfiB. 

Maldane sarsi , Malmgren, was dredged at various stations 
(37, 175, 177), at depths ranging from 25 to 417 fathoms 
and “from the tail of a shark at the mouth of Tugela river.” 
A large example from Algoa Bay has the cephalic fillets 
shorter, and the fold or collar broader posteriorly, as well as 
slightly crenate at the edge, and it makes a sharp angle with 
the middle line. In the hooks the spikes above the crowu 
are somewhat flatter—it may be from age. This widely 
distributed and chiefly northern form extends from the seas 
of northern Europe to those of Greenland, and to the 
Atlautic and Pacific Oceans. It abounds on the shores of 
Canada, and at the Cape was accompanied at Station 177 by 
Leanira . The specimens were rather small, and all seemed 
to inhabit tubes of dark grey mud and secretion. The 
specimen obtained on the tail of the shark had probably 
adhered on striking the bottom. 


Pramlla preetermma, Malmgren.—A fragment of the 
middle region off the Cape at 1180 fathoms. It was not 
uncommon in the previous collection. 


* Formerly mentioned in the * Marine Investig. So. Africa,’ vol. iii* 
p. G8. 

f Flora and Fauna Nap. xvi. (1887), 

$ ltay Soc. 1915, plate evil fig. 15 o. 
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Family Ammocharidas. 

Owenia fusi/ormis, Delle Chiaje.—Dredged both off Por¬ 
tuguese East Africa (Inhaca) and off the Cape in 85 fathoms. 
The tubes are composed of black and white grains of coarse 
sand, Foraminifera, and rarely a spine of an Echinoderm. 
The number of translucent grains of quartz is characteristic. 
They are wider anteriorly and taper to a long slender posterior 
region. The nature of the tube does not permit the imbri¬ 
cated arrangement so generally seen in the British examples. 
The specimen from Inhaca is incomplete anteriorly, and the 
tube is of white sand-grains, which form a thick and neatly 
arranged wall liued by the secretion. The species appears 
to be cosmopolitan. 


Family Hermellid®. 

Tetreres muraia , Allen, var. gilchristi . — Dredged in 
260 fathoms on mud. The crown is provided with a double 
row of long, sharp, spine-like paleae of a pale golden colour. 
Two golden hooks occur dorsally. Fourteen papillae occur 
on one side and sixteen on the other on the pillars. The 
palese, both outer and inner, are longer than in the British 
form, and their shape also differs in certain other respects, 
though in both the slender forms are posterior. The 
external paleae are thin flattened blades, with a slight bend 
towards the tip, which ends in a blunt point, the blades being 
gently tapered from the middle. They thus differ from the 
tapered outer palese in T. muraia, and somewhat approach 
those of the inner row. The inner row of paleae is also 
longer than in T. murata , though somewhat shorter than the 
outer. Each widens from the base to the middle* then in 
the larger forms slightly diminish to the very thin tip, which 
is rather abruptly tapered to an acute point. Some of the 
shorter slightly increase in breadth toward the tip, then 
slope to the sharp point. They thus vary from the condition 
in T. murata . The latter shows 14 and 21 larger papillse 
behind the crown, and the palese are much shorter, especially 
those at the tip of the pillars. The body is incomplete, only 
about thirteen segments being present behind the four thoracic 
(parathoracic, Caullery ), the whole measuring barely an 
inch, whilst the diameter in the thoracic region is about 
3 mm. The specimen seems to be mature, as ova are 
present. The thoracic bristles agree with those of T. murata , 
the first ventral being slender and simple, those following 
are small and spatulate, the dorsal being large and spatulate. 
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The posterior bristles are very fine and apparently have 
spinose tips. The hooks have eight teeth as in T. murata. 
The tube is blackish with white grains (Foraminifera) and 
has a short branch. In considering this form as a variety 
of T. murata , Allen, the differences between the two have 
not been overlooked. Thus the South African example is 
much smaller, the long split crown differs proportionally, 
and the paleae so far diverge in minute details. The bristies 
of the first ventral tuft are minutely spinous in the British 
form, whilst in that form from the Cape their minuteness 
renders such invisible. The 4th series again show more 
distinct spines at the sides in the British form. The dorsal 
bristles posteriorly are of two kinds, long and rather strong 
forms with very fine spikes only at the tip, and others shorter, 
boldly spinous, probably whorled. 

It is possible that the species of Tetreres have been 
unnecessarily multiplied and too little of a margin allowed 
for variation. 

Sabellaria spinulosa , R. Leuckart, var. gilchristi , was 
procured in Portuguese East Africa (shore collection) at 
Port Mahon; at low tide on Polana beach ; and at low 
water on the N.W. side of Inliaea. The crown forms a 
beautiful object under a lens, the golden pale® being 
arranged densely and evenly on each side. The outer have 
a shape like that of S. spinulosa , but the tip has only a 
stout simple claw-like central process hooked at the tip with 
a less developed hooked spike next it and a smaller external 
one, thus differing from the European form. The tips are 
curved and also bent at an angle to the ray. The second 
row of paleae has somewhat broadly lanceolate tips with an 
acute point, the whole bent at an angle to the ray, and 
lying more or less horizontally in the crown. In the third 
series the straight spine-like tips are also bent at an angle 
to the ray and slope upward and inward. The three series 
resemble burnished gold and form a striking array in the 
crown. The papillae surrounding the base of tbe crown are 
long and more tapered than in the British form (S. spinulosa ), 
though less pointed than those of Krdyeris If. sanctce crucis , 
a variety of the common form, or in H. ewaltatus, Maren- 
zeller, from the Gambier Islands (Polynesia). The madder- 
brown pigment appears to be absent from the mouth-region, 
but the soft folds behind the mouth are present. The body 
is similar to that of the common species, viz., somewhat 
flattened, with a dorsal and a ventral groove, and terminating 
posteriorly in the short, cylindrical, smooth tail with a 
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bulbous tip. A series of olive-brown specks is external to 
the bases of the bristles throughout the greater part of the 
second region of the body, and these are composed of 
minute coloured granules under the microscope. Posteriorly 
the body seems to be flatter than in the British form. In 
shape and distribution the branchiae agree with the latter, 
as also do the bristles. The auterior hooks have six teeth 
and the smaller posterior five. It is noteworthy that the 
changes in the paleae have been followed by so few differ¬ 
ences in the bristles and hooks. A hard tube composed of 
rounded grains of quartz accompanied the specimen from 
No. 25, but the bore seems to be too large for it. Externally 
it is nodular, but smooth internally. Light is transmitted 
through it. 

The variations undergone by the Sabellarians possessing 
three rows of paleae are interesting, such as S . fssidens, 
Ehlers*, from Chili, and S. fauveli , Gravierf, from Peru. 
If the plastic nature ot‘ these organs is considered it inay be 
that further study may reduce the number of species. 

8. spinulosa has a wide distribution in the northern sea*, 
and its variations probably occur in the Atlantic as far as 
the Cape. 


Family Terebellidae. 

Thelepus cincinnatus , O. Fabricius, was dredged both in 
Portuguese East Africa and in the waters of the Cape, 
at depths varying from 8 to 36 fathoms, chiefly on sand. 
In the structure of the cephalic region, the body, and the 
bristles, the specimens are typical. The hooks also closely 
correspond, having, in lateral view, a single spike above the 
main fang. There is, perhaps, a slightly increased depth 
of the base below the stud, but the ventral and the dorsal 
curves are the same. 

A feature of great interest is the presence on each side of 
a softened mature example procured on June 28th of a 
large aperture having the shape of a narrow ellipse, with 
pouting smooth margins, situated above the edge of the 
ventral scutes, and between the lateral glandular heirs 
pertaining to the 6th and 7th setigerous processes. As 
viewed from the ventral surface, the aperture is opposite the 
angle between two scutes. The specimen is fully ripe, and 
the large yellowish ova, about £ of an mm. in size, are 
in great abundance in the coeiom. It thus appears, if 

* Polych. 3fagell. u. Chil. p. 196. 
t Arch. Zool. ExpSr, 4e s6 r . t. x, p. 650. 
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such is a tvpical arrangement, that in this group no rupture 
of the body-wall occurs, but that these larger pouting and 
finished apertures afford exit to the ova or other elements. 
Although the example is pulpy, the bodv-cavity showed two 
long nephridial sacs on each side, their diaphanous walls 
terminating posteriorly in inclosed and rounded ends, the 
tube being considerably narrower there. Both tubes clearly 
passed in front of the tumid slits, which appeared to be (dosed 
internally by a diaphanous membrane. The thick lips of 
the slit are probably muscular. 

The range of T. cincinnatus and its varieties is extensive, 
viz., from the Mediterranean to Spitzbergen, Greenland 
and the White Sea, Iceland, Jan Mayen, Canada, the United 
States, and Japan, as well as various places in the Atlantic, 
Gulf of Mexico, Behrings Sea, and the South Antarctic Seas. 

Polymnia capensis , sp. n., was dredged off the Cape 
in 420 fathoms on mud. In the cephalic region the 
collar is slightly developed and the grooved tentacles 
numerous. The mouth has in front a semicircular lamina 
which projects like a second collar, high dorsally and 
sloping to the shorter ventral edges, which approach each 
other in the median line, a gap in the preparation re¬ 
maining between them. The lower lip is short, but behind 
it on each 3ide is a leaf-like lamella joined to its neighbour 
by a narrow belt. Traces of many minute eyes occur 
behind the collar. The body is about an inch and a half 
in length, and thus comparatively small for a Terebellid. 
It is smoothly rounded dorsally and flattened ventrally, 
thickest in front and tapering toward the posterior end, at 
which is a comparatively large anus surrounded by about 
eight bluut papilhe. A notable feature is the extension of 
the ventral scutes throughout the entire length, and they are 
broad and rugose in front, but shrink into minute areas as 
the tip of the tail is reached. The branchiae are three in 
number, the first on a stout stem, which breaks up into 
terminal branches with very short filaments, which under a 
lens resemble a bunch of papillae. The second is much 
shorter—its trunk, indeed, is not a third as thick as the first, 
and its terminal twigs and filaments few. The third is 
developed into a minute and slender stem and a small 
terminal tuft. Seventeen pairs of bristles occur in the 
anterior region, the first being under the third branchia. 
They are stoutish simple bristles with slightly curved, 
tapered tips and very narrow wings. As in P. nesidensis , 
they form two groups, a longer and a shorter, and are finely 



45 


Qatty Marine Laboratory , St. Andrews . 

iridescent. The hooks in general outline approach those of 
P. nesidensis , but show in lateral view three teeth above the 
main fang. Minute compaiisou with the British species 
detects only a somewhat larger base as a whole. The tube 
is one of the most striking in the whole range of Polychaets, 
since it is in the shape of a U in the midst of what at first 
sight resembles branches of a zoophyte. But the whole is the 
work of the annelid which has coated the tough yet trans¬ 
lucent tube with a vast multitude of Foraminifera of diverse 
shapes and sizes, and has attached at intervals accessory 
processes, apparently the stems of zoophytes, which divide 
and subdivide, and are all coated with the same translucent 
secretion as well as studded with the tests of Foraminifera. 
Only here and there can the tips of the imbedded zoophytes 
be recognized. Some of the stems coated with the secretion 
are fixed to the sides of the tube, and others stand out from 
it as independent stems with trifid tips formed solely of the 
secretion and a coating of Foraminifera. No branch of the 
zoophyte was in their interior. The appendages here and 
there interlaced with each other, and in one or two the con¬ 
necting-link was a large sponge-spicule glued at each end 
by the secretion. Moreover, from a stem a long flag-like 
process of the secretion projected, thus completing the 
complexity of the environment. These branched and inter¬ 
laced appendages Mere especially prominent at the oral end 
of the tube, where they formed a protective series. Some of 
the processes on the tube were short and tube-like, others 
formed leaf-like flaps which resembled pieces of Viva or 
other seaweed flaunting from a rounded stem of the milky 
(-coloured) secretion. The open posterior end of the tube 
had several long flaps of the secretion, one coated on both 
sides with Foraminifera. The whole was a wonderful 
example of ingenuity and mimicry. 

Terebellid Tubes procured in Cape waters at 448 fathoms 
on sandy mud. The anterior ends alone of seven tubes were 
secured, all being composed of secretion and black grains 
of sand, and more or less flexible. The pale secretion gave 
them a mottled appearance. Each aperture had nine or ten 
nearly straight filaments of the same nature as the tube and 
slightly tapered distally, each being about an inch in length. 
It is curious that the number of these filaments remained 
nearly the same in all examples, a contrast with the variable 
series in such as Lanice conchilega . In all probability the 
anterior ends of the tubes, which ranged from \ to 2 inches, 
had been projecting from the surface of the sand and were 
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swept off by the dredge, whilst the inhabitants slid further 
into the tubes for safety. A tube apparently identical was 
dredged by the ‘Porcupine 5 (1869) off Valeutia. It also 
had eight or nine radii. 

Pista crist at a, O. F. Muller, var. capensis , was found at 
low water on the north-west side of lnhaea, in Portuguese 
East Africa. The cephalic collar and other parts about the 
mouth corresponded with those of the European form. 
A band of minute eyes was visible in front of the first 
ventral shield. Instead of two nearly equal branchiae, a 
large right organ of the typical structure is present, and 
a little behind its base is a small one with terminal tufts. 
The body is rounded and elongated, slightly flattened on 
the ventral surface, and marked in the median line by the 
nerve-cords. There are 16 ventral shields. An injury seems 
to have occurred so as to render the posterior shields 
indistinct, and also to render the usual circle of papillae at 
the anus indistinct. Seventeen pairs of winged bristles of 
the typical structure occur in front; the hooks resemble 
those of the European species, but differ in having only a 
single tooth above the main fang, whereas there are three or 
four in the European. The tube is composed of fragments 
of bivalves and entire univalves neatly cemented together, 
yet appearing on the comparatively smooth inner surface. 
In this respect it differs from such tubes as those of Lanice 
conchilega . The species of Pista have a wide distribution in 
both Atlantic and Pacific Oceans. One good lateral view 
of the book in each species is, as a rule, sufficient for 
diagnosis, the region of the body from which it is taken 
being indicated. 

Terebellides stroemi , Sars, also comes from Portuguese East 
Africa in shallow water (2-3 fathoms) off Chefina Light. 
The distribution is wide, for it extends from the Arctic seas 
to the shores of the North Sea and the Western Atlantic, 
as well as to the seas of Australia. It is, indeed, 
cosmopolitan. 


Family SabeUi&se. 

Potamilla reniformis , 0. F. Muller, was dredged in 8-10 
fathoms at Seal Islands. The branchial fan resembles that 
of Sabella penicillus , but the terminal processes of the fila¬ 
ments are very short. Externally the filaments are dappled 
at the base with reddish-brown specks, and a band of the 
same colour occurs about a third from the tip of the fan. 
The piunse are numerous and flue. The ventral scutes go to 
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the tip of the tail, the pygidium having a terminal anus with 
two reddish-brown specks like eyes on the dorsum. The 
bristles and hooks agree, on the uliole, with the European 
form. The tube is translucent, hard, and tough, without an 
external coating, though a minute Maldanid in a translucent 
tube covered with minute sand-grains was attached in one 
case. In some the anterior end appears to have rolled up 
after the annelid had withdrawn into the tube. The species 
is found over a wide area, for it occurs in the Northern 
Seas, the Atlantic, North Pacific, and the Mediterranean. 

Sabella indica , Savigny, was obtained at low water on the 
north-west side of Inhaca and on Polana beach—both in 
Portuguese East Africa. The branchial filaments are 
brownish or buff, with numerous touches of purple, so that 
the branchial region, which measures three-quarters of an 
inch in length, forms a somewhat dark mass. The basal 
touches of pigment form three rings, the rest are irregularly 
scattered. Each filament is buff-coloured, grooved exter¬ 
nally, tapered at the tip, and with a very short free process. 
The pinnae are rather short, and diminish to small processes 
as they approach the tip. The collar is split into two large 
lateral flaps dorsally and two smaller ventrally—all speckled 
with purple touches both externally and internalh. The 
tentacles are fully half the leugth of the branchial filaments, 
and are thicker than those of Bispira . The massive and 
rounded body — ruptured anteriorly — is about inches 
in length, and shows a series of purple specks below each 
bristle-tuft throughout. The surface anteriorly is speckled 
with purple, and this probably extended further backward 
in life. The body tapers considerably to the dorsal anus, 
which has two lobate papillae ventrally and two smaller 
dorsally. The anterior bristles show the usual groups. The 
longer series has slightly curved, tapering tips, and the 
wings are so reduced as to be almost invisible, yet the edges 
are serrated. The shorter have well-marked wings and 
similar tips. The smaller posterior bristles are likewise in 
two groups, with more elongated tips and diminished wings. 
The anterior hooks have the typical Sabellid shape with 
numerous small teeth above the main fang, a bluntly conical 
prow, and a well-marked posterior process. The inferior 
outline curves upward behind the prow. The posterior 
hooks are smaller, but agree in structure. This form corre¬ 
sponds to Savigny’s S . indica , the Sabellastarte indica of 
Prof. Willey and other authors. Prof. Willey* found an 

* Ceylon Pearl Oyster Fiskerieb Supplem. Itep. Polyciincta. p. 311 
(1005). 
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abnormal example, with only six thoracic segments, procured 
on the Ceylonese pearl-banks. Schmarda’s * Sabella violacea, 
from the Cape of Good Hope, if his artist can be trusted, 
is a Dasychone with external processes on the branchial 
filaments or radioles. 

Bispira volutacornis, Montagu. — No locality, but pro¬ 
bably from Cape waters. This form is widely distributed 
at the Cape. It occurs on the southern shores of Britain 
and in the Channel Islands as well as the shores of Prance 
and Spain, and probably extends to the Mediterranean. 

Dasychone orientals, MTntosli, var., was dredged at 
various stations in Portuguese East Africa—chiefly off 
Inhaca and Chefina Light. A brilliantly tinted species with 
bands of red or purple on the brauchise. On removal of the 
branchiae, the two median dorsal processes with tire fissure 
between them, and an outer inflection as the collar is joined 
are conspicuous. The collar is continued ventrally with an 
incurvation before joining the two flaps transversely (usually 
reflected) in the middle line : these flaps are often barred 
with purplish internally. Above and in front of the flaps 
are two thin leaf-like processes in connection with the 
mouth. The branchiae have the pigment both ou fila¬ 
ments and pinnae, so that they are brightly coloured. The 
filaments are of moderate length, and the tips of many 
appear to be injured, probably by a marauding fish. In 
any case the terminal process is short and smooth. Extern 
ually the filament has paired processes like two ridges— 
which rise from the level and end abruptly distally in a 
blunt point as figured in the ‘Challenger’ Annelidaf. 
Some examples have brownish branchise, in one case brown 
touches of pigment like eyes are situated about the middle of 
each of the external processes of the filament. The body is 
about 2^ inches in length, rounded dorsally aud flattened 
ventrally, little tapered till it approaches the tail, where the 
diminution is more distinct,and terminating in a bilobed anus, 
the halves being lateral. The copragogue is distinct, and 
slanting cuts off, as a rule, eight anterior bristled segments. 
The bristles and hooks correspond with those of the ‘ Chal¬ 
lenger’ species, the anterior hooks having five or six teeth 
above the main fang. The tube resembles that of Sabella 
penicillus, but it is less tough and perhaps more cylindrical, 
though the posterior end is generally diminished. One is 

* Neue "VTirb. Th. ii. p. 84. 

t PI. xxxix a. fig. 4. 
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surrounded by a coating of Membranipora , and in others a little 
brownish mud coats the tube. The differences between the 
South African form and j D. orient alls of the c Challenger 5 
consist in the absence of a hiatus in the collar in its pi’ogress 
to the ventral surface, and in the absence in some of the 
pigment speck between the setigerous process and the row 
of hooks posteriorly. In the structure of the bristles, hooks, 
and branchiae it is closely allied, though the distal ends of 
the processes on the branchial filaments are blunt. The 
Cape form is also somewhat larger. D. picta , ll'I., from 
Japan, has similar processes, but no blunt point, for they 
terminate in a simple angle. D . capensis , again, has long 
clavate processes, whilst D, violacea , also of the * Challenger 5 
—with lobulated processes of a different kind,—has pigment- 
spots between the bristles and hooks. 

Dasychone argus , Sars. 

The first variety of this form was dredged in 8 fathoms 
off Chefina Light, Portuguese East Africa. In this form, 
the more elongate branchial filaments are marked with 
touches of brownish red, perhaps purple before preservation, 
and the external appendages have longer processes at the 
peaks distallv than in the foregoing form ( D . orientalis ), in 
this respect resembling those of D. nigromaculata of the 
4 Challenger/ A distinct terminal filament occurs at the 
tip, the pinnae diminishing to papillae at its base. Brownish- 
red pigment occurs at the anterior third of the external 
processes, but such did not appear to merit the name of 
eyes. The collar is typical. There are about sixty bristled 
segments behind the eight thoracic, a number of minute 
ones occurring at the tip of the tail. The copragogue cuts 
the right corner of the 8th ventral shield. The perivisceral 
cavity was crowded with ova. The small terminal anus does 
not show a bilobed condition, but it may have been injured. 
The bristles offer no feature of distinction. The anterior 
hooks have short necks curved like an S, with a boldly 
convex anterior prow and a short posterior process. Four 
teeth occur above the main fang, the posterior have three 
or four. 

The second variety was dredged in Cape waters (No. 39) 
in 85 fathoms on mud. It was also obtained off the Cape 
(No. 41, Station 93) in 90 fathoms on sandy mud. In this 
form the collar passes downward from the dorsal dimple to the 
fissure in the ventral border with only crenations on the edge. 
The branchiae are pi’oportionally long, pale, and marked by 
two reddish pigment-specks at regular intervals, and ending 
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distally in a short free filament. The external processes on 
each filament are of the same type as those of D . argus , 
though smaller. The body ends in an anus with pale 
papillae. A red speck is situated between each bristle-tuft 
and the hooks, and the bristles and hooks are typical, 
though the crowns of the hooks are, perhaps, less elevated. 
This sp ‘cies ranges from the Mediterranean to the northern 
aud western shores of Europe, to the Atlantic and other 
seas. It is possible that the Davychone capensis of the 
6 Challenger' may have relationships with Schmarda's 
Sabellaviolacea , as well as with D. argus . The ‘Challenger' 
dredged it off the Cape in 150 fathoms, December 18, 1872, 
lat. 35 r/ 4' S., long. 18" 37' E., bottom-temperature 47°*0, 
surface-temperature 65°*5, bottom green sand. 

Family Serpulidae. 

Hydroides norvegica , Gunner, var. 

Dredged at various stations (34, 92, 111) off the Cape on 
muddy ground, one being attached to the tube of Dasychone 
orientalis. The opercular stalk springs from the dorsal 
edge of the right branchial fan, and has the soft, grooved, 
crenate cup, the marginal notches being more deeply cleft 
than in the European H . norvegica . In the centre of this 
is a crown of 9-11 yellowish, spiked, horny rays projecting 
upward like petals from a ring of sepals. Whilst at first 
sight this apparatus resembles that of the ff. norvegica of 
Europe, a closer scrutiny reveals considerable diversity. In 
the first place, the spines, in preservation, aro erect, each has 
a thinner mam axis, and the extremity is boldly hooked, as 
if furnished with a strongly curved and glistening claw. 
From the sides of each stiff chitinous process from three to 
five sharp and slightly curved spines project, the length of 
these increasing from below upward. In the European 
form there aro 16 or 17 of the corresponding rays in the 
crown. The basal saucer is soft and has the usual series of 
radiating narrow segments, the edges being cut more deeplv. 
The spmous apparatus can be expanded into a circular disc 
by muscular action, and closed by the same means. It is 
thus a formidable organ of defence, for the sharp hooks at 
the ends of the radii and the spines on their borders would 
entangle an intruder beyond rescue. The rudimentary (left) 
operculum is a smooth club-sliaped organ, without indication 
of the horny processes. The filaments of the branchiae have 
long smooth tips and the pinnae are comparatively long* 
The first set of bristles are yellowish, and the stronger forms 
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have the two spurs and the long tapering distal whip—the 
serrations of which are almost invisible. There is less 
enlargement at the end of the shaft, and the spurs differ in 
shape from those of the European form. Simple bristles 
with finely tapered tips are also present. So far as can be 
observed, there are 5-6 lateral tufts of bristles besides the 
first, six being the most common. The anterior or thoracic 
bristles consist in each tuft of a longer and a shorier series of 
simple bristles with hair-like tips, the wings being so narrow 
as to be almost indistinguishable. The anterior hooks have 
six teeth above the main fang, though in the European traces 
of a seventh at the summit are sometimes met with, as in 
H\ multiSjpinosa, Marenzeller, and the posterior have some¬ 
times fewer. The calcareous tube is externally like that of 
H. norvegica , and is often fixed to neighbouring tubes. 
When fractured it seems to be vitreous internally. 

In considering the relationships of this form, it has to he 
remembered that the chitinous circle of the operculum in 
H. norvegica varies in its armature, some forms having 
smaller lateral spines on the edges of the radii, others 
having much larger dagger-like processes, and their number 
likewise differs. There is little regularity in their sizes 
either on the edges or upper (inner) surface of the radii. 
The tips of the radii, again, offer several variations, and 
apparently in many the tissue is thinner and more easily 
affected by the preservative fluid, since in old preparations, 
e.g., those of 1863, the lateral spines are curved round the 
axis and the softened flap appears to be hooked. In others, 
e.g ., from Herm (1868), the elongate-lanceolate tip remains 
straight with perhaps, in a few, a trace of a minute hook at 
the tip. Some have fewer spines on the inner surface of 
the rays than others, and these occur only at the bases 
of the rays so as to form a ring of spikes round the centre. 
The reduction in the number of the rays in the superior 
calyx is marked in IL yerezi, Fauvel*, in which there are 
only six, and these ovoid processes have a hook at the tip, 
after the manner of the Cape form, hut are devoid of lateral 
spikes. The genus, indeed, presents remarkable opercula, 
such as the double tier of bifid processes in G rube’s f 
H.ininax from the Philippines and Mamizollcr’s tH. multi - 
sjjinosa from Japan, which has the edge of the inferior 
saucer cut into segments, and the eleven horny radii of the 

* Arch. Zool. Exp€r. t. 58, Eaa. 8, p. 403 (1019). 

t Beitrage Aimel. Philip, p. 209, Taf. xv. tig. f>. 

% Sudjap. Annel. Denksch. d. K. Akad. Wion, Bd. 49, p. 216, Taf. iv. 
fig. 2. 


4 * 
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upper series terminated by a blunt button-sliaped process. 
Still more remarkable are those described by Miss IIclcu 
Pixell (Mrs. Goodrich)*, her Eupomatus spinosus, from 
Suez, somewhat approaching the Cape form. Lastly, the 
recent addition to the British Fauna by Mr. Carmichael 
Muiiro t, viz., Her derelict enigmatica , Fauvcl, shows a double 
series of simple hooks in the bulbous operculum, the form 
of its (smaller) tubes following the arrangement of tliohe 
of Hydroides . 

In conclusion, there remains the possibility of the Euto- 
pean H. norvegica having undergone considerable changes in 
the more genial waters of the Cape. 

Spiroribis spirillum , L.—Examples of both discoid and 
ascending or lax spiral forms occurred along with Dasychone 
orientals , at Inliaca, Portuguese East Africa. 


II .—A Triassic Fauna from the Jordan Valley . By Leslie 

R. Cox, B.A., F.G.S., Department of Geology, British 
Museum. 

(Published by permission of the Trustees of the British Museum.) 
[Plates I. & II.] 
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Inthoduction. 

The fossils which are the subject of tho present paper 
form a portion of the material collected during the spring 
of last year by an expedition organised to investigate the 
geology of the Dead Sea and Jordan Valley district. For 
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certain reasons the names of the members of this expedition 
cannot for the present be published, but these gentlcmcu 
have been good enough to place a portion of their interesting 
palaeontological collection at my disposal for description. 
It is to be hoped that at sonic future date it may be possible 
for them to publish further facts relating to the sfrafcigraphv 
and tectonics of this district, as details published by previous 
observers have been found inaccurate and incomplete. For 
such information as is contained in the present paper ] am 
greatly indebted to the members of the expedition. 

Undoubtedly the most important discovery is ihnt of 
exposed Triassic rocks of a marine character in this district, 
as the presence of such was hitherto quite unsuspected! 
This discovery is of great interest as a further link in our 
knowledge of the Mediterranean Triassic province, the more 
so as the nearest Triassic exposures previously known arc 
situated to the north-west, in Anatolia, and to the west, in 
Crete, each at a distance of well over a thousand miles, and 
in these regions an entirely different facies is presented. 

As will be seen from the present paper, investigation of 
the collection made from this Triassic doposit discloses the 
fact that a very peculiar association of species is met with ; 
the significance of this will be discussed at the end of the 
paper. 


Localities. 

'Hie localities from which the fossils described wore col¬ 
lected are situated in the district bordering- the N.T5. corner 
of the Dead Sea. The extent of the a,,**™,, rf™" 
fossihferous Triassic rocks is shown in the map 
For some distance to the north of Wadi Zor’ka Main the 
diffs nse steeply from the water’s edge, but north of 
W. Ghueir they a.e not so steep and the bench is accessible 

r^w| ,111Q ^ r0U xr vf^ 68 ' • ■ From this poiut the escarpment 
SSJ**. 8 direction ; botwoou it and tho alluvial 
2 .™ Jordan lies a stretch of undulating land of 

ttakttatin wadi, booomo do,p„ and 

TS. 4 / s - t I re ‘, 0,, - of f00l,| y 

in tt,. nnigbbonrU of W. ^ 
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Musa, Some, however, were obtained further south, in the 
neighbourhood of the Dead Sea shore, between W* Ayun 
Musa and W. Ghueir. The actual outcrop extends as far 
south as W. Zerka Main, 



Map showing extent of the fossiliferous Triassic exposure (dotted). 
Scale:—1: 250,000 (1"=4 miles approx.). A. Locality of laminated 
marl with Piscina; B, Locality of Sandstone with Lingula; 
0. Locality of Cambrian exposure, from which the fossils recently 
described by W. B. R. King (Geol, Mag. 1923, pp. 507-514) were 
collected. 

Patches of fossiliferous Triassic rock were also met with 
further north than the district included in the map, at a 
point about 4 miles S.E. of Is Salt, and at El Bukaa, 4 
miles N.E. of Ain Homar, 
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Stratigraphical Details. 

The fossiliferous Triassic beds are underlain and overlain 
by unfossiliferous sandstone of the general “ Nubian Sand¬ 
stone” type. The beds themselves consist of a calcareous 
series above and an arenaceous series below. 

In the neighbourhood of Wadi Ilcsban the calcareous 
beds are from 100' to 150' in thickness, but thin rapidly to 
the east and die out completely within two miles. Thus 
these fossiliferous beds have the form of a wedge inserted 
in the Nubian Sandstone. Nearly all the fossils were 
obtained from the upper half of this calcareous series, which 
consists of thin-bedded yellow and brownish limestones, 1' 
to 2' in thickness, separated by beds of calcareous marl of 
aboutthesame thickness. These marl beds yielded abundant 
specimens of Ccenothyris vulgaris, with lamollibranehs and 
ammonite fragments. The lower half of the calcareous 
series did not yield any fossils. It consists of gray compact 
limestone beds 2' to 3' in thickness, separated by rubbly 
beds composed almost entirely of curiously shaped cylindrical 
bodies. The exact nature of those cannot be ascertained. 
They may be of concretionary origin, or possibly easts of 
annelid tubes. They average in diameter, arc round or 
slightly flattened in cross-section, are straight or curved, 
sometimes branching, and smooth or with small bosses. 

Further south, at Ayun Musa, Ccenothyris vulgaris is loss 
abundant than the lamellibranchs, but the latter are for the 
most part poorly preserved. The limestone series is boro 
seen to be underlain by 300' to 400' of yellow or greyish 
sandstone with some argillaceous beds. This sandstone 
yielded a species of Lingula and some lamcllibraneh easts. 
Some vague impressions may also indicato plant-remains. 

Below this yellow sandstone series in Wadi (Jhuoir is a 
red massive sandstone series with some green shale-bands. 
The transition from red to yellow is very well defined. 

Other fossiliferous rock-types collected from the more 
southerly exposures are:—(«) a very soft yellow laminated 
mgtdy marl with Diseina sp. This occurred in the upper 
p#t of the sequence, about half-way botween W. Ayun 
Musa and W. Ghueir, at the point marked A on the map ; 
(8) a very hard compact oolitic dolomitisod limestone, from 
W. Barrakat, also from the upper part of the sequence. 
The spherical oolitic grains, in which a beautiful concentric 
structure is visible under the microscope, are cemented 
together by recrystallised dolomite. This rock contains a 
jjumber of laraellibraneh remains too poorly preserved for 
determination. 
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Previous Observations. 

In view of the extremely fossiliferous nature of the deposit— 
in particular the large number of weathered-out specimens 
of Caenothyris vulgaris to be collected—it is remarkable that 
it has escaped the notice of previous explorers. 

A few details of the geology of this district arc to be 
found in the works of Lartet founded on observations 
made on the expeditions of the Due de Luynes in 18G5-6(), 
and, more recently, in the publications of Blauckenhorn f. 
Other observations of a more general character have been 
published by Kersten, Musil, Rothe, Abel, Cady, and others 
(see references given by Blauckenhorn). The early American 
expedition, the official report of which was published by 
Lynch in 1852, paid only a hasty visit to the neighbourhood. 

Such authors have mapped and described the unfossili- 
ferous Nubian Sandstone as occurring beneath the fossili¬ 
ferous Cretaceous rocks, and as being exposed in the district 
bordering the N.E. corner of the Dead Sea, of which it 
forms the cliffs. The presence of any fossilifei ous inter¬ 
calation has hitherto been unsuspected. Blanckenliorn has 
denied the presence of any Mesozoic rocks in the district of 
age earlier than Cretaceous, to which formation he assigns 
the unfossilifcrous sandstone. 

Palaeontology. 

I proceed to a description of all those fossils collected to 
which a Triassic age is assigned. The relative ages of the 
beds found at tho several localities will be discussed at the 
end of the paper ; it will there be suggested that the time- 
range of the whole sequence is not very great. 

In preparing the following account I must acknowledge 
my indebtedness to my colleagues Dr. C. W. Andrews and 
Dr. L. P. Spath, the former for giving me a description of 
the Nothosaurian bone, the latter for similar help with the 
cephalopod remains. I am also greatly indebted to Dr. P. 
A. Bather for many helpful suggestions. 

All the fossils referred to in the description have been 
presented to the Geological Department of the British 
Museum, and arc cited individually by their registration- 
numbers. 

* Essai sur la G6ol. de la Palestine, Paris, 1809, pp. 126,149 etc.’ 
Exploration g<5ol. de la Mor Morte, Paris, 1877. M 

t Naturw. Studien am Toten Moer und im Jordantal, Berlin, 1912 
pp. 232-245; Syrien, Arahien u. Mesopotamien, Handb. Reir Goof 
Bd, v.Abt 4,1914, pp. 78-81. * 
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BRACHIOPODA. 

Family Terebratellidse. 

Genus Ccenothyris, Douville, 1880. 

Ccsnothyris vulgaris, Schlotheim. sp. (PI. I, figs* 1-3.) 

Terehratidites vulgaris, Schlotheim, 1820, p. 275 j 1823, pi. xxx\ii. 
fiffs. 6—9. 

Terebratula vulgaris, Schloth. ! Giobel, I860, p. 55, pi. vi. figs. 10, 12. 
Terebratula ( Waldheimia) vulgaris, Schloth.; oeebach, 1801, /mUchr. 

Deutsch. Geol. Ges. aciii. p. 661, pi. xiv. fig. 1. 

Terebratula vulgaris, Schloth.; Koschiusky, 1878, Zeitschr. Di'utsch. 
Geol. Gee. xxx. pp. 375-385. 

Terebratula {Ccenothyris) vulgaris, Schloth .; Bittner, 1890, p. 5. 

A large number of Terebratufa-liliQ brachiopods were 
obtained, all of which prove referable to this species. In 
many of the specimens the shell is preserved entire, others 
have been more eroded, and in one (B. 41772) the complete 
erosion of the shell has laid bare a perfectly preserved 
internal cast. Attempts to examino the brachial skeleton 
by means of sections failed. On account of the variability of 
the species a description of these specimens is given, and 
two extreme forms are figured. 

External Characters Subequivalve. Fairly gibbous. 

Circular to elongate-ovoid, anteriorly recti margiuate or 
slightly uniplicate. Promesothyrid or epitliyrid. Beak 
incurved, leaving little room for the syraphitium. 

Internal Cast .—Ventral surface with a very prominent 
median ridge extending anteriorly from position of foramen 
for a distance nearly a third the length of the shell, and 
indicating the presence of a very deeply-set series of muscle- 
scars in the ventral valve. Dorsal surface with a narrow 
groove extending anteriorly from the umbo for a distance 
nearly a half the length of the valve, and corresponding to 
a well-developed median septum. Diverging from this at 
angles of about 80° are two grooves of nearly the same 
lejogth, limiting raised portions of the cast which mark the 
petitions of attachment of the anterior adductors. Tim 
grooves themselves correspond to lateral inclined septal 
plates supporting the hinge-plates. Along tho hinge-line 
two pits m the cast of the dorsal valve show that well- 
developed hinge-plates were present. The innor margins of 
these plates met iu an acute angle at the umbo of the dorsal 

, -J? Ths descriptive terms used are those employed by 0. 8. Buckmaa 
«i, I n die s, a. ser. voL ni. Mem. No. 2 (1917). 
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valve. Two pits, one each side of tho foramen, correspond 
to the teeth of the ventral valve. Dental plates were 
apparently absent. 

Dimensions.—Largest specimen : length 25*5 mm.; 
breadth 20’5 mm.; thickness 13*8 mm. 

The internal features agree well with those descriptions 
of the Muschelkalk species given by the above authors. In 
external form the species is extremely variable. Many of 
the German specimens attain larger dimensions and are 
more biplicate than those here described, but smaller ovoid 
forms occur at some horizons. 

Localities.—AV. Hesban (B. 44770-95) ; "W. Ayun Mu*a 
(B. 44796-800) ; half-way between W. Ayun Musa and 
W. Ghueir, on N.E. shore of Dead Sea (B. 44801-2). 

Previous Records.—Abundant in lower and upper stages of 
German* Muschelkalk. Rare in Lettenkohle. In the 
Marine Mediterranean and Asiatic Trias widespread in bods 
of Muschelkalk (Anisic) age, and known also from. Ladinic 
deposits. 


Family Lingulidaa. 

Genus Lingula, Bruguiere, 1797. 

Lingula cf. tenuissiwa , Broun, var. zenkeri 3 Alberti. 

(PI. I. fig. 4.) 

Of. Lingula zenkeri , Alberti, 1804, Ueberbl. iib. Trias, p. 101, pi. vi. 
fig. 4. 

Of. Lingula sp., Bittner, 1890, p. 129, pi. xxxix. fig. 28. 

The shiny, dark brown chitinous test of this species is 
well preserved in a yellow sandstone. The general contour 
is rectangular, the lateral margins very slightly convex and 
forming angles slightly greater than right angles with the 
straight anterior margin, of which the width is about f the 
maximum width of the shell. The latter is attained about 
half-way between the umbo and the anterior margin. The 
central posterior portion of the shell is somewhat inflated 
and limited by two rounded obtuse angulations originating at 
the umbo and diverging toward the anterior corners of the 
shell, but becoming obsolete before reaching these. 

Dimensions.—Largest specimen: length ca. 17 mm. (ex¬ 
treme posterior portion missing); width 105 mm. 

* The term u German Trias w will be used in the following descriptions 
to include also such areas as Spain and N,W. Africa, where the develop¬ 
ment of the system is very similar to the typical development m 
Germany. 
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Alberti considered two species of Lingula to be represented 
in the German Trias, the typical L. temissima , Broun, elon¬ 
gate-ovoid in contour, with convex anterior margin, and 
L . zenheri , Alb., more rectangular in form, with nearly 
straight anterior margin. The former was stated to occur 
at the more calcareous horizons, while the latter was cited 
from the Lettenkohle. Zeller (1907 a , p. 113) states that it 
is impossible to maintain these as distinct species, all inter¬ 
mediate gradations occurring. In the Lettenkohle, however, 
the var. zenkeri is by far the most common form, attaining a 
length of over 20 mm. just below the Grenzdolomit. The 
Lettenkohle specimens, according to Zeller, are white or 
brown in colour. 

Of the specimens figured by Bittner from the Alpine 
Trias, that bearing most resemblance to the present species 
is the one above cited, from the Raibl Beds of Lombardy. 
It is slightly narrower posteriorly than the Palestine 
specimens. 

Locality.—TFadi Ayun Musa (B. 44803). 


Family Discinida. 

Genus Discina, Lamarck, 1819. 

Discina sp. 

A flattened valve imperfectly preserved in a very soft 
yellow laminated marl. The posterior portion has been 
destroyed. Outline circular. The concentric growth-stages 
are crossed obliquely by extremely fine sinuous threads. 

Dimensions —13 mm. diam. 

Hitherto all specimens of Discina found in the German 
Tnas have been referred to D. discoides (Schlotlieim). 
Specimens from the Wellenkalk closely comparable with the 
Palestine specimen have been figured by Assmann (191(5 
pi. xxx. figs. 8 & 4). The majority of specimens hitherto 
described from the marine Trias, mostly without specific 
identification attain much smaller dimensions. Tommasi 
° 8 ) describes a specimen from the Raibl Beds 
of Fnuli of diameter 19 mm. This he compares with tho 
Rhsetic species D. babeana, d’Orb. 

Ideality.—N.E. shore of Dead Sea, between W. Ayun 
Musa and W. Ghueir (B. 44804). * 
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Family Huculidse. 

Genus Nucula, Lamarck, 1799. 

Nucula sp. (PI. I. fig. 5.) 

Of. Nucula expansa, Wissmoun; Bittner, 1895, p. 110, pi. xvii. 
%s. 25-33. 

A specimen agreeing in its general form and proportions 
with the St. Cassian specimens figured by Bittner, but 
somewhat larger. The angle formed at the umbo by the 
anterior and posterior dorsal margins is slightly less than 
90°. The anterior dorsal margin is quite straight, that of 
the majority of Triassic species being convex or angulated. 

Dimensions.—Length 10'1 mm.; height 8 - 8 mm. 

Locality.—Wadi Hesban (L. 33800). 

Family PteriidsB. 

Reubenia, gen. nov. 

Etym.—Reuben (Numbers, cli. 31, vv. 11-15. “ For the 

Tribe of the children of Reuben . . . have received their 
inheritance on this side Jordan . . , eastward”). 

Diagnosis.—Shell strongly inequivalve. Left valve inflated, 
■with umbo prosogyrate and incurved over extreme anterior 
end of long straight hinge-margin. Inflated umbonal 
region with central depression, limited anteriorly by a sharp 
ridge, separating an extremely oblique anterior area, and 
posteriorly by a rounded carination which runs across central 
portion of shell and dies out near postero-ventral angle. 
Hiuge-margin produced posteriorly past inflated portion of 
valve, forming a wing-like projection. Right valve concave 
along axis joining umbo to postero-ventral angle. Ligament 
internal, in narrow groove extending posteriorly from umbo, 
parallel to, and just beneath, cardinal margin. Surface of 
shell smooth, except for growth-striae. 

Remarks.—The above diagnosis is based on the characters 
of the two new species 11. hesbanensis and 11. attemata. Of 
these, R. hesbanensis is designated as the genotv pe. The left 
valve only of this species is known, knowledge of the 
external form of the right valve of the genus being derived 
from the second species, It. attenuata. 



The genus is closely 1 elated to the well-known Triassic 
genera Hoemesia and Cassianella, and also to the little-known 
genus Lilangina , Diener (Pal. Indica, ser. xv. vol. v. mcm. 3, 
1908, p. 62). The species of all these genera arc similaily 
inequivalve, with the umbo of an inflated left valve curving 
anteriorly over the hinge-margin. 

Hoemesia joannis austria (Klipst.), from the St. Cassjan 
beds, the typical species of the genus, possesses a thick 
cardinal atea and a multivincular ligament. This character 
would ally it to the Pernidse rather than to the Pteiiidue. 
The genus Cassianella , typified by the St. Cassian spepics 
C. gryphaata (Miinst.), also possesses a thickened cardinal 
area, with only one ligament-pit running posteriorly and 
obliquely from the umbo. This feature would place it in 
the Pteriidse. Bittner has, however, shown that any generic 
distinction based on this character is untenable, as a dupli¬ 
cation of the ligament-pit may occur in a species of Cassia¬ 
nella, while Hoemesia bipartita (Merian) possesses only one 
ligament-pit. The only distinctive character is the position 
of the umbonal furrow, limited anteriorly by the umbonal 
septum. In Hoemesia this occupies a median position on 
the umbonal inflation, in Cassianella it is anterior to this 
inflation, and merely limits the anterior wing. 

The third genus of the group, Lilangina , to which the 
Palestine species appeared at first sight to belong, was 
founded on one species, L. nobilis , Diener, from the Carnic 
deposits of Spiti. The details of the hinge-structure of this 
species have not yet been described, hut a thickened external 
cardinal area is present, on wdiioh one triangular ligamental 
groove runs in a somewhat posterior direction from the 
umbo, just as in the species Cassianella decussata (Mlinst.). 
In the position of its umbonal furrow L . nobilis resembles 
the genus Hoern sia . The main distinctive generic character, 
in virtue of which this species was separated by Diener, was 
the form of the anterior portion of the shell, each valve 
being almost truncated anteriorly to a carina running 
ventrally from the umbo, and there being no trace of any 
anterior wing to the shell. In addition, the umbo was to a 
very marked extent prosogyrate. It seems doubtful if the 
absence of anterior wing is sufficient basis for genoiie 
distinction, as in some species of Homiesia this wing is 
almost obsolete. 

In their external form the species of Reubenia resemble 
Lilangina nobilis more closely than any species of Hoetnesia 
or Cassianella, and they are almost truncated anteriorly in a 
similar maimer. In R. hesbanensis there is, however, a very 
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short anterior projection of the hinge-margin which gives 
rise to a scarcely definable anterior wing. 

The main distinguishing feature of the genus Reubenia is 
the entire absence of any thickened external ligament-area, 
and the direction taken by the narrow ligament groove, 
parallel to the hinge-margin. 

The three genera Hoemesia , Cassianella , and Lilangina 
also resemble one another in the presence of an internal 
umbonal septum in the left valve, corresponding in position 
to the carina which limits the anterior area. The presence 
of such a septum in the genus Reubenia has, owing to lack of 
material, not been actually observed, but is probable. 

Reubenia hesbanensis , sp. n. (PL I, figs. 6 i, c .) 

Left valve only known. 

Diagnosis.—Shell wide. Length only slightly exceeding 
height (ratio about 5:4). Extreme postero-ventral angle 
slightly anterior to posterior extremity of hinge-margin. 
Margins of shell approximately in one plane. 

Description.—This shell is almost truncated anteriorly, 
but an extremely small anterior wing is present. The holo- 
type (L. 33301) also possesses a pointed posterior wing-like 
projection to the valve, the growth-lines curving outward at 
the hinge-margin. This feature is variable, as in another 
specimen (L. 33302) assigned to the same species no such 
pointed wing is developed. Internally a small tooth-like 
protuberance, with nodular extremities, exists some distauce 
below the posterior portion of the cardinal margin (L. 33301), 
The umbo curves right down over the hinge-margin, 
obscuring the latter from view at this point, so that the right 
valve must have been extremely concave. 

Dimensions of Holotype.—Length 31 mm,; height 24 mm. 

Locality.—Wadi Hesban (L, 33301-3). 

Reubenia attenuata , sp. n. (PL I. figs. 7 a , b 9 c.) 

Diagnosis.—Shell narrow. Length considerably greater 
than height (ratio slightly exceeding 3:2). Postcro-ventral 
angle a long way posterior to posterior extromity of hinge- 
margin. Postero-ventral portion of the shell twisted far 
beneath and beyond plane of the cardinal region. 

Description.—The holotype (L. 33304), the only specimen 
known, is complete with both valves in position. The shell 
is somewhat eroded anteriorly, but there is no trace of any 
anterior wing. Posteriorly the growth-lines curve inwards 
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to meet the hinge-margin. The right valve is very concave 
along the axis joining the umbo to the postoro-ventral angle, 
but convex along the axis at right-angles to this. The 
resultant form is concave. The details of the hingc-st met lire 
are completely hidden by the right valve. 

Dimensions.—Length 20 mm.; height 15*5 mm. 

locality.—Wadi llesban (L. 33301>). 

Reubenia sp. (1*1.1, fig. 8.) 

This little specimen, a left valve, is undoubtedly a repre¬ 
sentative of another new species, but is probably juvenile, 
and for this reason is not here named. 

Description.—Shell narrow. Length considerably greater 
than height (ratio slightly exceeds 3:2). The ventral 
margin, just before reaching the postcro-ventral angle, is 
almost parallel to the cardinal margin, and is not twisted 
under and beyond the plane of the latter, A very feebly- 
developed anterior wing is indicated. Posteriorly the 
growth-lines meet the hinge-margin almost at right angles. 
The hinge-details, as far as it has been possible to prepare 
them for observation, agree with the generic characters 
founded on the hinge of if. hesbanensis. 

Dimensions.—Length T 8 mm.; height 4 f 8 mm. 

Locality.—Wadi Ayun Musa (L. 33305). 

Family Halobiidse. 

Genus Daonella, Mojsisovies, 187k 
Daonella sp. (PI. I. fig. 15.) 

An imperfectly preserved right valvo. 

Description.—The umbo is situated towards the anterior 
end of the hinge-line, which is rounded off at its junction 
with the lateral margin. No anterior ear is dcmiirked. 
The surfaco-ornamentutiou of lino radial ribs is most 
developed on that portion of the surface posterior to tlm 
umbo. The posterior portion of the hinge-margin and also 
some of the ventral margin is missing. Apparently the 
shell was obliquely elongated in a postero-ventrul direction. 
The growth-lines indicate that it was more Hyinmotrie.il in 
its earlier stages. 

Dimensions.—Length 13+ mm.; height 10 f mm. 

This species appears to belong to the group of I). t/ichleri, 
Mojs., but is too poorly preserved for identification. 

Locality.—W. Ayun Musa (L. 63320). 
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Family Ostreidae. 

Genus Ostkea, Linne, 1758. 

Subgenus Lopha, Boltea, 1798. 

[Alectryonia, Fiaclier do Waldheim, 1807.] 

Ostrea {Lopha) mantis caprilis , Klipstein. (PL T. figs. 9-11.) 

Ostrea montis aqn'ilis, Klipstein, 1815, Beilr. gcol. Kenntn. 0*Btl, 
Alpen, i. 5, p. 247, pi. xvi. fig, 5. 

Ostrea montis caprilis , lvlipst.; Wdlirmann, 1880, p. 200, pi. vi. 
figs. 1-3. 

Ostrea montis capriliSj Klipst.; Tommasi, 1800, p. 13, pi. i. fig. 3. 

Ostrea montis caprili *, lvlipst.; Bittner, 1901, p. 74-, pi. vi. figs. 14-18. 

Ostrea montis caprilis , lvlipst.; Freeh, 1912, p. 31, pi. v. fig. 1. 

A number of specimens occur of a small plicated oyster. 
In view of the fact that O. montis caprilis , the earliest-known 
species of Ostrea , has not beeu recorded in deposits ol* pre- 
Ladinic age, the generic determination of these specimens 
is of importance in fixing the horizon. The small plicated 
oyster-liko bivalves which are abundant in the German Trias 
from the base oE the Muschclkalk upwards, and occur also 
at all horizons of the Alpine Trias, are now known to be 
attached by their right valves, and lienee to be more nearly 
related to the genus Plicatula than to Ostrea . For such 
forms, which externally are scarcely to he distinguished frem 
true oysters, Bittner has introduced the generic name of 
Enantiostreon . 

It has not been found possible to locate the position of 
the muscle-sears in any of the valves of' which the interiors 
could be examined, and so to determine directly on which 
valve the area of attachment lies. The features relied upon, 
therefore, are the form of the apex and the nature of the 
ligamental area. 

Our knowledge of these features in the Muschelkalk 
species of Enantiostreon is due to the researches of Noetiing *. 
As figured by him t, the ligament-area is seen to be very 
irregular in form, the ligamental groove rectangular rather 
than triangular. The apex of the left (unfixed) valve is 
illustrated in his Jig. 1 a , and is seen to be twisted posteriorly. 
By analogy the apex of the right (fixed) valve, if preserved, 
would also he twisted posteriorly, i . e . to the right,” when 
viewed from an internal position. 

* Zoitaehr. Doulsch. (fool. Oos. xxxii, 1880, p. 321, pi. xiii. 
t Suo also Frocli, 1012, p. 30, 

Ann . <& Ua(i. JV. Hist , tier. 9. VoL xiv* 5 
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To turn now to Ostrea montis caprilis, we find tlic apical 
characters of this species illustrated by Wiilirniann (1889, 
pi. vi. figs. 2-3), and subsequently discussed by Bittner 
(1901, p. 74). Bittner points out an important mistake made 
by Wohnnann, in that the latter has confused the right valve 
with the left, his fig. 2 representing the ligamcnt-arca and 
apex of the left (fixed) valve and not the right valve as 
stated. With this figure may be compared that given by 
Healey (1908, pi. v. fig. 18 b) of the left valve of Ostrea of. 
holdingeriana, a species to be regarded as the direct successor 
of 0 . montis caprilis. 

These figures disclose the fact that, as in the genus 
Enantiostreon, the apex of the left valve is twisted pos¬ 
teriorly. The left valve is now the fixed valve. Hence it 
follows that in the true oyster, 0 . montis caprilis, the apex 
of the fixed valve is twisted to the “ left/’ while in the genus 
Enantiostreon the apex of the fixed valve, if preserved, is 
twisted to the “right.” These figures also indicate the 
presence of a well defined, obtusely triangular ligamental 
area and a triangular ligament-pit in the true oyster. 

One of the specimens now described (L. 83307) is a fixed 
valve, on which the area of attachment is well defined and 
in which the extreme apex and ligamental area arc well 
preserved. The twist of the apex to the “ left,” combiucd 
with the triangular ligamental area, closely recalling the 
two figures above cited, leaves no doubt as to the deter¬ 
mination as a true oyster. 

Localities.—Wadi Ayun Musa (L. 33306-8, L. 33310) 
Wadi Hesban (L. 33311-2), N.E. shore of Bead Sea be¬ 
tween W. Ayun Musa and W. Ghucir (L. 33309). 

Previous Becords.—Ladinic and Carnic stages of marine 
Mediterranean Trias. Lettenkohlc of Tunis. 

Family Spondylidse. 

Genus Plicatula, Lamarck, 1801. 

Plicatula moabensis, sp. n. (PI. I. fig. 12.) 

Diagnosis.—Outline subcircular. Bight (fixed) valve very 
slightly convex, with a large surface of attachment. Left 
valve almost flat. Shell thick, ornamented only by irrcgulur 
protuberances of the shell-surface and by accentuations of 
growth-stages. 

IMmensions.—Length 238 mm.; height 27-2 mm. 

This species is not closely comparable with any previously 
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known Triassic form. Its main distinctive character is the 
entire absence of radial ornamentation. 

Locality.—Wadi Hesban (L. 33313). 

Subgenus Pseudoplacunofsis, Bittner, 1895. 

Plicatula ( Pseudoplacunopsis ) fissistriata , Winkler, sp. 

(PL I. figs. 13-14.) 

Anomia fissistriata , Winkler, 1861, Zeitachr. Deutscli. Geol. Ges. xiii. 
p. 467, pi. v. iig. 10. 

Plicatula archiaci, Stoppani, 1863, Couches a A. contort a 9 p. 140, 
pi. xxxiii. figs. 1-6; pi. xxxiv. figs. 4-5. 

Placunopsis fissistriata (Winkl.); Wohrmann, 1889, p. 201, pi. vi. 
figs. 7-8. 

Several specimens occur of this species, which is charac¬ 
terised by its oval contour, irregularly spaced concentric 
growth-stages, and surface-ornamentation of fine radial striae. 

One specimen (L. 33315) is a right valve, of which the 
interior is visible. The depression, which, apparently, is 
the muscle-scar, is slightly dorso-posterior to the centre of 
the valve. Two diverging cardinal teeth are visible, proving 
the correctness of the reference of the species to the genus 
Plicatula. 

The majority of authors, while considering archiaci , Stopp., 
to be synonymous with Winkler’s species, have overlooked 
the obviously plicatuloid hinge figured by Stoppani and have 
referred the species to the genus Placunopsis. A reference 
to the descriptions of these authors shows that they have 
dealt with specimens in which it was impossible to observe 
the hinge-structure. Bittner (1895, pp. 212, 214) poiuts out 
that, if Stoppani’s figures are correct, the species cannot be 
a true Placunopsis because of its dentition* but that it shows 
some affinity to this genus, more particularly in the greater 
inflation of the left than of the right (fixed) valve, a con¬ 
dition reversed in the genus Plicatula . While leaving the 
generic position of fissistriata open, he proposes the subgenus 
Pseudoplaamopsis for a St. Cassian species ( P . affixa) which, 
in dentition and relationship of one valve to the other, is 
similar to fissistnata. 

The present confirmation of Stoppani’s description of the 
dentition of fissistriata indicates that this species also should 
be referred to Pseudoplacunopsis. 

Localities.—W r adi Hesban (L. 33314-6), W. Ayun Musa 
(L. 33318). 

Previous Records.—Widely distributed in the U. Trias and 
Kinetic of the Mediterranean area and E. Indies. 

5* 
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Family Anomiidae. 

Genus Placunopsis, Morris & Lycett, 1853. 

Placunopsis cf. osb'acina, Schlotheim, sp. 

Chamites ostracinus, Schlotheim, 1820, p. 215. 

Placunopsis ostracina (Schloth.), Pliilippi, 1898, Wiirttemb. Naturw. 

Jahresheft, liv. p. 150, pi. vii. fig. 10 (with synonymy). 

Placunopsis ostracina (Schloth,), Assmann, 1916, p. 506, pi. xxxi. 
figs. 5-8. 

A small specimen, elliptical in contour, with no trace of 
radial ornamentation. 

Dimensions.—11 mm. x 7 mm. approx. 

Locality.—Wadi Ayun Musa (L. 33319). 

Previous Eecords.—German Trias, Lr. Muschelkalk to 
Keuper. Mediterranean Trias, Anisic Stage (Alpine Mus- 
chelkalk). 


Family Pectinidse. 

Genus Pecten, Muller, 1776. 

\_Vel genus Pseudomonotis , Beyxich, 1862.] 

Pecten [ Pseudomonotis ] inaquistriatus , Munster. 

(PI. I. fig. 16 .) 

Pecten in&quwtriatm, Munster; Goldfusa,1833, p. 42, pi. lxxxix. fig. 1, 

Pecten incequistriatm, Munster; Zieten, 1833, p. 69, pf. liii. fig. 3. 

Monotis afberti , Goldfuss, 1836, p. 138, pi. cxx. fig. 6. 

Monotis albertij Goldfuss; Noetling, 1880, Zeitschr. Deutsch. Geol. 

Ges. xxxii. p. 323, pi. xiv. figs. 1-4. 

Pectm alberii , Goldfubs; Philippi, 1898, Zeitschr. Deutsch. Geol. Ges. 

Lpp. 608-612. 

Pecten ineequistriatus, Goldfuss; Wurm, 1912, p. 102, pi. vi. figs. 8-10. 

Pecten ( Velopecten) alberti, Goldfuss; Wurm, 1915, Zeitschr. Deutsch. 

Geol. Ges. lxvi, p. 448. 

One specimen occurs of the inflated left valve of this 
species. Noetling figures four specimens of the species 
from different horizons of the German Trias. In the inten¬ 
sity of its radial ribbing, the present specimen may be 
compared with that figured by him from the Upper Mus- 
chelkalk. The ears are small and inconspicuous, approxi¬ 
mately equal in size, and not definably separated from the 
disc of the valve. Thus the form is that of the typical 
ineequistriatus rather than that distinguished by Goldfuss 
as albertii . 

Dimensions.—Length 9-5 mm.; height 9*5 mm. 
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The difficulty in drawing rigid distinctions between genera 
and even families in the case of many Triassic lammelli- 
branchs is again illustrated by this species, of which the 
right valve has recently been figured by Wurm (1915), It is 
assignable on equally good grounds either to the genus 
Pecten , subgenus Velopecten , or to the genus Pseudomonotis, 
the latter being usually classed with the family Pteriidae. 

Locality.—Wadi Hesban (L. 33321). 

Previous Records.—Abundant in German Muschelkalk and 
Grenzdolomit. In the Mediterranean area widely distributed 
in beds of Werfenian and Anisic age ; also recorded from 
the Ladinic Esino and Marmolata Limestones, and from beds 
of Carnic age in the Northern Calcareous Alps ( Toula , 
1909). Also known from the Lower Trias of the Salt Range 
and Siberia. 


Suhgenus Syncyclonbma, Meek, 1864. 

Pecten {Syncijclonema) aff. discites, Schlotheim, sp. 

Ptenrojiectites discites, Sclilotheim, 1820, p. 218; 1823, p. Ill, pi. xxxv. 
tig- 3. 

Pecten temdstriatus , Minister; Goldfuss, 1833, p. 42, pi. Ixxxviii, 
jig. 12. 

Pecten discites Hehl; Goldfuss, 1830, p. 73, pi. xcviii. fig. 10. 

Cf. Pecten hallenm, Wiiimnaim, 1880, p. 203, pi. \i. iigs. 12 & 13. 

A number of specimens occur of a smooth species of 
Pecten of the discifrs group. The characteristic shell-struc¬ 
ture of the group is shown. Numerous fibrous, dichotomous, 
closely-set threads radiate outwards from the umbo. In 
uneroded specimens these are only visible in the vicinity of 
the margins of the valves, but erosion makes the structure 
apparent over the whole surface. The iuterior aspect of the 
valves also reveals the same structure. Concentric accen¬ 
tuations of growth-stages complete the ornamentation. 

Owing to the fact that no well-preserved interior is acces¬ 
sible for observation, the characteristic internal ribbing of 
the group cannot be directly observed. Externally, however, 
two grooves are seen to radiate from the umbo, making a 
small angle with the upper margins of the disc. These mark 
the positions of the internal ribs. 

The specimens are large (up to 5 cm. in diameter). The 
ears do not project above the umbo. The general shape and 
proportions agree very well with those of the specimen of 
hallensis figured by Wohrmann in his plate vi. fig. 12. 
Although occasional specimens of P. discites attain this size. 
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the species is usually much smaller. The Raibl specimens 
of P. hallensis average, however, much the same size. In 
the outline of their discs both species vary fiom circular to 
the subquadrate form of the above-cited figure of Wohr- 
mann’s. P. hallensis differs from discites only by possessing 
a nodular swelling at the extremity of its internal ribs, a 
distinction probably of not more than varietal significance. 

The shell-structure of the group is particularly interesting. 
The strim radiate outwards so as always to be normal to the 
shell-margin where they meet it. In this respect they are 
analogous to the radiating punctate grooves of the Middle 
Jurassic species P. lens , a type of ornamentation which is 
met with in various Pecten species up to the present day *, 
But the analogy ends here, for the particular type of shell- 
structure shown by the present specimens is restricted to 
the Triassic discifes-group, and is a fundamental feature of 
the building-up of the internal shell-layers. A section 
parallel to the surface of the shell, viewed under the micro¬ 
scope, discloses a system of acutely wedge-shaped, inter¬ 
locking crystals of calcite. 

The structure is not visible externally in many specimens 
of P. disciles. For this reason specimens in which it is 
apparent were distinguished by Goldfuss as P. temistriatus. 
Hauer, meeting with the same structure in Alpine specimens, 
gave them the name oE P. filosus f, considering it a sufficient 
basis for specific distinction. Subsequent authors have 
referred to it as the “filosus- structure.” It appears that in 
small and uneroded specimens it is not visible externally ; 
in larger specimens it becomes apparent in the neighbour¬ 
hood of the margin, while in all cases it is revealed by erosion 
of the outer shell-layer. 

The majority of German authors have referred the species 
of this group to the subgenus Entolium, which Woods lias 
shown should probably be considered identical with Syn- 
eyclonema. The present Triassic group is so peculiar that a 
distinct subgeneric name might be more appropriate. 

Localities.—W. Hesban (L. 33322-5); W. Ayun Musa 
(L. 33326). 


* See Philippi, Zeitschr. Deutsch. Geol. Ges. lii. 1000, pp. 89-91. 
t ‘Faunader Raibler Schichten/1867, p.80, pi. vi.figs. 13-16. 
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Family timid®. 

Genus Lima, Bruguiere, 1792. 

Lima lineata, Schlotheim, sp. (PL II. fig. 1.) 

CJtamites lineatus , Schlotlieim, 1820, p. 213 j 1823, p. 110, pi. xxxv. 
tig. 1. 

Lima lineata , Goldfuss; Giebel, 1856, p. 26, pi. vi. fig. 11. 

X. striata , var. lineata , Eck; Assmann, 1916, p, 601, pi. xxxii. fig. 3. 

This species is represented by one left valve. This is 
ornamented anteriorly and posteriorly with rounded radial 
ribs, separated by narrow grooves. The ribbing is almost 
obsolete on the central portion of the shell, bat the system 
of narrow grooving radiating from the umbo is here 
discernible. As in the typical species of the subgenus 
Plagiostoma , the shell is most elongated anteriorly. Thus 
the longest line that can be drawn from the umbo to the 
opposite margin is only slightly longer than the angulation 
which cuts off the anterior portion of the shell. This angu¬ 
lation is straight and fairly sharp ; beyond it, the shell is 
excavated to form a fairly long pseudo-lunule. The anterior 
wing does not project sufficiently to be visible in the 
front aspect of the valve. The shell is only moderately 
inflated; the umbonal angle is slightly greater than 90°. 

The hinge-structure of this valve may be fairly well seen. 
On the ligament-area below the umbo a deep triangular 
ligamental groove is seen to run in an oblique posterior 
direction. This corresponds very well to the figures given 
by Giebel (1856, pi. vi. figs. 11 a, b) of the right valve. 

Dimensions.—Length ca. 35 mm.; height ca. 50 mm. 

It has been pointed out by Bittner (1895, p. 188) and 
Philippi* that this group of Lima is allied very closely to 
the genus Mysidiopiera, by reason of the position of the 
ligamental groove. On the other hand, the anterior elon¬ 
gation and the long sharp anterior angulation arc features 
associated more with the Lima subgenus Plagiostoma , so 
that the group occupies an intermediate position between 
the two genera. 

Locality.—Wadi Hesban (L. 33330). 

Previous Eecords.—German Trias, Muschclkalk and Grcnz- 
dolomit. Marine Trias, Alpine Muschelkalk. Not definitely 
known from higher horizons, but compare Plagiostoma 

* Zeitsclir. Deutscb. Geol. Ges. lii. 1900, pp. 621, 624. 
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? mezzovaVense, BubnofF (1921, p. 301, pi. i. fig. 17), and 
P. spitzbergense , Lundgr,, Bubnoff (1921, p. 304), both from 
beds of Ladinic age. 

Lima costata , Munster. 

Lima costata, Munster ; Goldfuss, 1830, p. 79, pi. c. fig. 2. 

Lima costata, Goldfuss; Tornquist, 1900, Zoitschr. Deutscli. Geol. 

Ges. lii. p. 136, pi. iii. fig. 4. 

Lima costata, Goldfuss; Absmaun, 1916, p. 001, pi. xxxii, figs. 4 & 5. 

Several specimens, all somewhat broken. Ornamented by 
about 16 fairly acute radiating ribs, separated by interspaces 
the same width as, or slightly wider than, themselves. 
Similar to the last species in their anterior elongation and 
their sharp anterior angulation, beyond which lies an elon¬ 
gated pseudo-lunule. The height of the largest is about 4 cm. 

The acuteness of the ribbing of the best-preserved specimen 
indicates the reference to L. costata rather than to L . striata 
(Schlotheim). In a second specimen the ribs are more 
rounded and less prominent. For this reason this latter 
specimen might rather be referable to L. striata . It seems 
very doubtful whether any constant distinction can be drawn 
between these two species. 

Locality.—Wadi Hesban (L. 33327-9). 

Previous Becords.—German Muschelkalk. Alpine Mus- 
chelkalk and Schlern Dolomite (Ladinic). 


Genus Mysidioptera, Salomon, 1895. 

Mysidioptera cf. vi,r-co$tata , Stoppani, sp. 

(PL II, figs. 2a, b.) 

Cf. Lima vix-costata, Stoppani, 18G0, p. 97, pi. xix, fig. 16. 

Cf. Mysidioptera vix-co&tuta (Stopp.); Bittner, 1895, p. 189, pi. xx. 
figs. 24-28. 

Of. Mysidioptera vix-costafa (Stopp.): Tonnnasi, 1911, Pal. Ilftl. xvii. 
a 27, pi iii. fig. 1. 

Of Mysidioptera vicwxostnata (Gumb.-Wobrm.) ; Broili, 1904, 
Patoontog^pMea, 1. p. 180, pi. xx. figs. 17,18. 

One specimen occurs which is probably to be referred to 
this species. Its general contour is rounded-trapezoidal, 
and the longest line that can be drawn from the umbo 
to the opposite margin makes an angle of about 40° with 
the anterior margin. The latter is straight only for a short 
distance, and then curves gradually round to form the ventral 
margin. The anterior angulation extending from the umbo 
is sharp, but cuts off from view only the extreme upper 
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portion of the anterior margin. The pseudo-lunulc so formed 
is deep, but necessarily short; the anterior border of the 
cardinal area meets the anterior margin of the shell in a 
simple obtuse angle. There is no such acute indentation as 
is figured by Bittner ( he . cit . fig. 26). On the cardinal area 
a wide, and only slightly oblique, ligament-pit runs posteriorly 
from the umbo. The posterior portion of this area has, 
unfortunately, been destroyed. 

The surface-ornamentation recalls that of Lima lineala , 
radial threads occurring on the extreme anterior and posterior 
sides and the centre of the shell being unornamented. 

Dimensions.—Length ca. 40, mm. ; height ca. 55 mm. 

Prom most of the above-cited figures of the species the 
present specimen differs in the straightness of its anterior 
margin, which is usually somewhat outcurved, TommasPs 
figure is, however, very similar. The absence of the pro¬ 
nounced anterior elongation associated with the species 
of Lima just described serves readily to distinguish the 
present form and to indicate its reference to the genus 
Mysidiopiera . 

It seems probable that a similar relationship exists between 
M. vi.v-cosfata and the radially ribbed 3L inciu'vosiriata as 
exists between L. striata and L . hneata . The specimen 
figui'ed by Broili n^innavastnata seems in its ornamentation 
and shape to he referable rather to vix-cosiata . 

Locality.—W. Hesban (L. 33331). 

Previous Records.—Laduiic and Carnic stages of Alpine 
Trias. 


Family Mytilid». 

Genus Myalina, de Koninek, 1842. 

Myalina tommasii , Salomon, var. obtusa , Salomon. 

(PI. I. figs. 17 a, b.) 

Myalina tommasii , vnr. obtusa , Salomon, 1S05, p. 157, pi. v. fig. 25. 

Myalina tommasii, \in\ obtusa, Hal.; "Wilclvoiis, 1000, p. 34&, pi. v, 
fig. 20. 

Of. Myalina off. tommubii Sal.: Bittner, IfeOo, p. 100, pi. xxiv. fig. 28. 

Represented by one right valve, preserved in soft yellow 
marl, allotting the hinge-structure to ho prepared for 
observation. 

The general broadness of the outline of this variety, 
accompanied by the comparatively large apical angle, serves 
to distinguish it from the typical tommasii. Beneath the 
•umbo the anterior margin is incurved to a very marked 
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degree- The hinge-margin is moderately thick, and forms 
a very acute angle with the portion of the anterior margin 
above the incurvation- The angle between the two margins 
is here filled up by a strengthening plate level with the 
margins- The ligamental area has two or three longitudinal 
grooves, and this grooving appears to extend also on to 
the plate occupying the nwboual angle. Such longitudinal 
grooving is characteristic of the genus Myalina, the typical 
Devonian and Carboniferous species of which have, however, 
much wider ligamental areas. 

Dimensions.—Length 17*5 mm. ; height 22 mm. 

With regard to the determination of the specimen, it must 
be mentioned that the hinge-structure of tommasii has 
hitherto been only imperfectly known. No trace of the 
longitudinal grooving could be observed by Salomon, while 
in the fragment figured by Bittner it is only faintly indicated. 
The degree of incurvation of the anterior margin and tlx i 
infilling of the umbonal angle are also more pronounced 
than in the specimens figured by these authors. 

It is possible that M '. tommasii should be considerel 
identical with the well-known species Myalina eduliformis 
(Schloth.)=.2lf. vetusta (Goldf.) from the German Trias. 
It has been pointed out by Benecke * and Frecli t that in 
the Lower Muschelkalk this species is represented by broad 
specimens with comparatively blunt apical angles, while at 
higher horizons specimens predominate very narrow in form 
with acute apical angles. As the latter form is that of 
Schlotheira's type, Freeh proposed to distinguish the former 
as precursor. But the broader form has been 

recorded from a horizon as high as the Grenzdolomit of the 
Keuper. Varieties of M. eduliformis resemble very closely 
Salomon's M. tomma$ii } and some of the broader forms 
(e. g., Mytihis vetuslus , Goldf., Bcneckc J) show an approach 
to his var. oblusa, but none are quite as broad. 

The figures given by Benecke (1905, p. 707) of the interior 
of the valves of eduliformis agree very well with this aspect 
o£ theFale&tine specimen, except that Benecke could observe 
no longitudinal striation of the ligamental area. Such 
striation has, however, been figured by Freeh (1904, p, 21). 

Locality.—Wadi Hesban (L. 33832). 

Previous Records (of tommasii obtusa ).—Ladinic Stage 
of Alpine Trias. 

* Oentralbl. Min. 1905, p. 705. 

t Res. Wise. Erf. Balatonsees, Pal. Bd. xi. Heft 2,1904, p. 20. 

t Geogn.-PaL Beitrage, ii. 1868, pi. 1. figs. 8,17. 
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Genus Mytilus, Linne, 1758. 

Mytilus [Myalina ?] sp. (PL I. fig. 18.) 

This small mytiliform shell closely resembles specimens 
of the German Musclielkalk species of M. edu/iformis inter¬ 
mediate between the typical form and Freeh's “ mut.” 
precursor (see above). As its external form only can be 
examined, it is impossible to decide whether it is a true 
Mytilus . From such species as Mytilus vomer , Stoppani, 
and Mytilus praacutiformis , Wilckens, from the Ladinic 
stage of the Alpine Trias, it differs in the relatively large 
angle made by its long axis with the short cardinal margin. 

Dimensions.—Length 11 mm. ; height 12*5 mm. 

Locality.—Wadi Ayun Musa (L. 33333). 

Genus Volsella, Scopoli, 1777. 

[Modiolus, Lamarck, 1799.] 

Volsella cf. paronai , Bittner, sp. 

Cf. Modiola paronai, Bittner, 1895, p. 48, pi. v. figs. 19-20. 

Cf. Modiola paronai, Bittn.; Scalia, 1912, p. 24, pi. ii. figs. 31-38. 

Two eroded casts, the smaller agreeing very closely with 
the specimen figured by Bittner (fig. 20). 

Dimensions.—Larger specimen: length 13*5 mm,; 
height 9*4 mm. 

Locality.—Wadi Hesban (L. 33334). 

Previous Eecords.—Upper Trias of Lombardy and Sicily. 

Family Cardiniidas. 

Genus Anodontophoiia, Cossmann, 1897* 

[For Anoplophora, Sandberger, 1802, non Hope, 1840.] 

Anoclontophora m&nsteri , Wissmann, sp. (PI. II. figs. 7-8.) 

Unionites munsteri, Wiesmann; Minister, 1841, p. 20, pi. xvi. fig. 5. 

Anoplophora munsteri (Wissin.) ; Bittner, 1895,p. 9, pi. i. figs. 22 & 23. 

Anoplophora munsteri (Wisbin.); Galdieri, 1908, p. 90, pi. ii. fig. 24 
(with synonymy). 

Cf. Anodontu lettica , Quenstedt, 1852, Dandb. Petr. 1st ed., p, 629, 
pi. xliv, fig. 10. ‘ 

• Cf. Anoplophora lettica (Quenst.); Grupe, 1907, v. Koenen Festschrift, 
p. lie, pi. iv. figs. 6 & 7 (with synonymy). 

Cf. Anoplophora donaciformis, Sealift, 1912, p. 40, pi. iii, fig. 22. 

This species is represented by several specimens, internal 
casts with the remains of the original shell adhering in places* 
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The contour is elongate-oval, the urabones being non-salient. 
The relative proportion of length to height varies. Ori one 
east (L. 33337) the characteristic deep curved depression 
below the umbo indicates the position of the posterior 
border of the anterior muscle-scar. There is no pronounced 
carination extending in a postero-ventral direction from the 
umbo. 

Dimensions. — Largest specimen : height 12*5 mm.; 
length 29-3 mm. 

Locality.—Wadi Hesban (L. 33335-8). 

Previous Records.— A. miinsteri is widely distributed in the 
marine Upper Trias of Europe, the actual type-spccimcn 
coming from the Carnic Heiligkreuz Beds of St. Cassian. 
It has also been recorded by Tommasi from the Muschelkalk 
and Lower Trias of Lombardy, but one must doubt the cor¬ 
rectness of his determination. A . miinsteri is very closely 
related to, if not identical with, A. lettica from the German 
Lettenkohle. The variations in form of this latter species 
have been described by Zeller (1907, p. 42 ; 1907 a, p. 78), 
who regards miinsteri as a variety of httica . Priority of 
nomenclature would, in any case, require this relationship 
to be reversed. 

Anodontophora milnstei'i, Wissmann, sp., var. 

(PL II. fig. 9.) 

Cf. Myadtes letticus (Quenst.); v. Schauroth, 1857. p. 117, pi. vi. fig. 14. 

Cf. Anoplophora lettica (Quenst.), vara, wcissa and oval is, Zeller, 1907, 
p. 43. 

Cf. Anoplophora aciteddai, Scalia, 1912, p. 39, pi. iii. fig. 19. 

In addition to those specimens which are referable to the 
typical form of A . miinsteri , two occur which are much more 
rounded in contour, but which, in view of the variation 
shown by species of this group, are probably only to be con¬ 
sidered as a varietal form of miinsteri . The contour is an 
unbroken oval, the umbones being non-salient. About a 
quarter of the total length of the shell lies in front of the 
nmbones. The proportion of length to height is 1*75 to l. 
In the majority of described species of the genus with 
similar proportions, there is at least an embaynient of tho 
shell-contour anterior to the urabones, and usually the latter 
are salient above the cardinal maz*gin. The degree of in¬ 
flation is small and there is no carination. 

Dimensions. —Larger specimen: height 13*7 ram.; length 
23*6 mm. 

Of the varieties of lettica proposed by Zeller, vars. crassa 
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and ovalis appear from liis desciption to show the closest 
approach to the present form. The former, however, 
appears to be more inflated, the latter more triangular in 
form. Scalia's A. aciteddai is very closely comparable, and 
probably bears the same relationship to his A . donacifonnis 
as the variety now described to that which I have identified 
with the typical A . miinsteri . 

Locality.—Wadi Uesban (L. 33339-40). 

Family Modiolopsid®. 

Genus Myoconcha, J. Sowerby, 1824. 

Myoconcha aff. goldfussi (Dunker), Eck. (PI. II. fig. 10.) 

? Modiola goldfussi, Dunker, 1849, Kasseler Scliulprogramm, p. 11. 

Myoconcha goldfussi (Dunk.); Eck, 1872, Al)h, geol. Spezialk. 
Preussen, Bd. i. p. 90, pi., tig:. 0. 

Myoconcha goldfussi (Dunk.); Philippi, 1903, Letli. Geogn., Trias, 
pi. v. fig. 5. 

Of. Myoconcha bassanii, Tommasi, 1890, p. 81, pi. ii. figs. 8-9. 

Of. IHeurophorus aff. etongatus, Moore, Scalia, 1912, p. 40, pi. iii, 
figs. 25-27, 31-34. 

An internal cast, with a small portion of original shell 
adhering in one place. Shell moderately inflated ; elongate, 
with height increasing posteriorly; projecting anteriorly to 
umbo. Cardinal margin straight. Posterior margin slightly 
convex, its general direction forming an obtuse angle with 
cardinal margin and an acute angle with ventral margin. 
Ventral margin with an embayment, corresponding to a 
shallow depression running ventrally and posteriorly from the 
umbo. An obtuse carina runs from the umbo to the postero- 
ventral angle. There is no trace of any additional carina 
between the cardiual margin and the major carina. Such a 
carina on the shell might not be visible on the internal cast. 
A second specimen (L. 33342), much smaller, and probably a 
juvenile form of the same species, possesses a second carina 
about half-way between the major carina and the margin. 

Dimensions.—Larger specimen : length 33 mm.; height 
16’5 mm. 

The German Muschelkalk species of the group to which 
goldfussi belongs vary in the following characters:— (a) 
general outline triangular to rectangular, (h) cardiual margin 
straight to slightly convex, (c) ventral margin embayed or 
unembayed, (d) umbo terminal or not, (e) major carina well 
or poorly defined, (/) second carina present or absent. Eck 
attempted to define four species (, goldfussi , gastrochaena , 
thielaui , and roemtri) } while Assmann has further increased 
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the number. All possible intermediate forms appear, how¬ 
ever, to occur. This group ranges in the Germau Trias 
from the Lower Muschelkalk to the Lettcnkhole; also in 
the Anisic deposits of the Alpine Trias. 

The present species agrees closely with Eck’s interpreta¬ 
tion of goldfussi. It is relatively somewhat wider anteriorly. 

Of species from the higher horizons of the marine Trias, 
Tommasi’s M. bassanii from the Raibl Beds is undoubtedly 
closely allied to the present species. The general similarity 
in size and form to Modiolopsis gonoides, Ilealy, a species 
apparently widely distributed in the Upper Trias of S.E. 
Asia, is also very pronounced. Healy, from an examination 
of the internal cast, concluded that her species was 
edentulous. It is interesting, therefore, to observe that 
similar statements have been made by various authors with 
reference to the goldfussi group of Muschelkalk species 
(cf. Giebel, 1856, p. 35). 

Localities.—Wadi Hcsban (L. 33341); Wadi Ayun Musa 
(a juvenile) (L. 33342). 

Family Pleurophoridse. 

Genus Trapezium, Megerle, 1811 . 

[Cypricardia, Lamarck, 1819.] 

Trapezium (?) sp. (PI. II. fig. 13.) 

Of. Cypricardia escheri, Gieb.; Assmann, 1916, p. 629, pi. xxxvi. 

figs. 1-2. 

A cast weathered out on a hard sandstone surface. The 
general form of the shell is the only indication of its 
affinities. Rounded-triangular, umbo anteriorly situated. 
An obtuse carina descends from the umbo to the posterior 
ventral corner of the shell. The proportions agree closely 
with that of the Jurassic species of Pseudotrapezium and 
with Assmanu’s figure of escheri. The latter is, however, 
slightly more elongate, and falls away more rapidly 
posteriorly to the carination. 

Certain species of Myophoria (e. g., kefersteini, Minister) 
show a close approach to this form of shell. In the prcscut 
specimen, there is, however, no trace of any radial ribbing 
in addition to the carination, which is also much blunter 
than in any similar species of Myophoria. 

Locality.—Wadi Ayun Musa (L. 33343). 
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Family Trigoniidsa. 

Genus Myophoru, Broun, 1835. 

Myophoria laevigata, Goldfuss, sp. 

Trigonia Icevigata, Goldfuss; Zieton, 1833, p. 04, pi. Ixxi. fig. 2. 

Myophoria Iceviyata, v. Alb.; lliibenstruuck, 1912, pp. 124-133, pi. vi« 
fi«s. 5-9 (with synonymy). 

Myophoria Icemgata, v. Alb.; ITohenstein, 1913, Pal. Abhandl., n. E, 
Bd. 12, Heft 2, p. 50, pi. ii. figs. 3-4. 

An abundant fossil. Mostly preserved in the form of 
internal casts, but one specimen, in a soft yellow limestone 
matrix, has allowed preparation of the hinge. The form is 
of the typical variety of the species, closely agreeing with 
the above-quoted figures. The dentition of the right valve 
is seen to consist of a thick stumpy anterior cardinal aud 
an elongated posterior cardinal, parallel to the hinge-line. 

Locality.—Wadi Hesban (L. 33344-8). 

Previous Records.—German Trias : abundant from Rot 
to Keuper Grenzdolomit. Marine Trias: widespread in 
beds of Werfenian and Anisic age in Europe and Asia. 
Recorded, in non-typical varieties, from the Ladinic Marrno- 
lata Limestone and from the Rhaotic of Italy. 

Myophoria traiisversa , Bornemann, sp. (PI. II. fig. 11 ) 

Lyrodon vulgare, Goldfuss, 1837, p. 198 (pars), pi. cxxxv. fig. 16 c. 

Trigonia transversa, Boruemann, 1856, Lettenkohle Thiiringons, p. 11, 
pi. i. figs. 1, 2. 

Myoplioria transversa (Boraem.); Zeller, 1907 a, p. 91, pi. i. fig. 13, 
pi ii. fig. 2. 

Myophoria transversa (Bomem.)j Riibenstrunck, 1912, pp. 182-186, 
pi. vii. fig. 16 (with synonymy). 

Myophwia vulgaris, var, transversa (Bomem,); Assmann, 1916, p. 621, 
pi. xxxiv. hg. 20. 

The three species M. vulgaris , 21/. transversa , and &L inter¬ 
media are distinguished from one another by the relative 
width of the furrow extending from the umbo to the posterior 
portion of the ventral margin. Posteriorly this furrow is 
bordered by the “ areal carina,” which cuts off the posterior 
area of the shell, aud anteriorly by the lt extra-areal rib 99 
(see descriptive terms introduced by Riibenstrunck, 1912, 
p. 96). A measurement of this furrow is given by C4 Seebaeh's 
ratio,” i. e., distance between “areal carina” and “extra-areal 
rib ” : length of u areal carina,” 

Several of the specimens now described are referable to 
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M. transversa. For these specimens Scebach’s ratio is about 
1:2, the value accepted, for the species. The posterior area 
of these specimens is very oblique, giving the shell a 
truncated appearance. On this area a strong rib running 
from the umbo to the margin cuts oil' a well-defined 
escutcheon, while a second, fainter, rib occurs half-way 
betweeu this and the “ areal earina.” The shell-surface, 
anterior to the “ extra-aieal rib,” is ornamented with con¬ 
centric undulations. 

Dimensions.—Largest specimen: length 14 mm. ; height 
14 mm. 

locality.—W. Ayun Musa (L. 83350-3). 

Previous Records.—Hitherto only known from German 
Trias. Most abundant in Letteukolile and Kcupcr, Hare 
in Rot and Muschelkalk. 


Myophona intermedia , v. Schauroth. 

Lyrodon cnrvimtre, Qoldfuss, 1837, p. 198 (pars), pi. cxxxv. figs. 15 <*, d 
(non Sclilotheim). 

Myoyhoria intermedia, y. Schauroth, 1857, p. 127, pi, vii. fig. 3. 

Myoplioria intermedia, v. Schaur.: llubenstrundt, 1912, pp. 180-190, 
pi. vii. litre. 1(5-18. 

Myophoriaintermedia, v. Schaur.; Wunn, 1912, p. 94, pi. vi. figs. 1-3. 

Although several specimens of this species were obtained, 
none is perfectly preserved. For all these specimens 
Seebach’s ratio is about 1:4, the accepted value for the 
species. The “extra-areal rib” is well developed. The 
“areal cariua” is practically straight, not concave pos¬ 
teriorly, as in M. elegans. The concentric undulations 
ornamenting the surface are not impressed on tlio internal 
cast. 

Dimensions.—Length ca. 17 mm.; height ca. 13mm. 

Localities.—W. Hesbau (L. 33351-9). N.E. shore of 
Lead Sea, half-way between W. Ayun Musa and W. Ghueir 
(L. 33380-2). 

Previous Records.— German Trias, Lower Muschelkalk to 
Keeper. Upper Trias of Sicily (?). 

It is possible that M. transversa , M. vulgaris, aud M. inter¬ 
media are to be considered varietal forms of one species. 
Although intermediate forms occur, Seebach’s ratio for the 
group seems to centre round three definite values, corre¬ 
sponding to these three forms. 

Here in Palestine, as in the German Lcttenkolde, the two 
extreme forms are abundant (but each appears from its 
matrix to occur in a definite bed), while the intermediate 
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form M\ vulgaris is absent or rare. Zeller (1907 a , p. 93), 
dealing with this point, points out that transversa appears 
to occur at horizons where brackish-water conditions arc 
indicated, while intermedia occurs at more marine horizons. 

Genus Myophoricardium, Wohrmann, 1889. 

Myophoricardium lineatum , ‘Wblirmann (?). 

(PL II. figs. 3 a, b.) 

Myophoricardium lineatum , Wohrmann, 1889, p. 227, pi. x. figs. 10-14. 

Myophoricardium lineatum, Wohrm. j Bittner, 1895, p. 117, pi.* xiii. 
figs. 18-22. 

Myophoricardium lineatum, Wobrm.; Toula, 1909, p. 897, pi. xii. 
fig. 16. 

Myophoricardium lineatum, Wohrm.; Sealia, 1912, p. 51, pi. iii. fig, 64. 

It would be of great interest definitely to determine the 
presence of this typical Raibl species in the fauna now 
described. The specimen referred with doubt to the species 
is a right valve somewhat compressed and broken in its 
postero-ventral comer. A study of Bittner’s figures shows 
that the species is very variable in its general contour, 
especially in the prominence of the wing-like extensions of 
the valve each side of the umbo. In the present specimen 
these extensions are not very prominent. The geneial out¬ 
line is sub-circular, the surface smooth, and there is no 
luuule anteriorly. Posteriorly a carination cuts off a very 
oblique area, which, although badly eroded, appears to have 
been ornamented by two very faint radial ribs, one adjacent 
to the carination and the other half-way between this and 
the margin. In the Alpine species the posterior area is 
absolutely smooth and unornamented, and for this reason 
some doubt arises as to the identity of the present specimen. 
It may, however, be remarked that in some species of 
Myophoria , the presence of radial ribbing on the posterior 
area is a very variable factor, and the same may be the case 
with Myophoricardium lineatum, 

The dentition of the right valve agrees quite well with that 
of the Alpine species, as figured by Wbhrmann and Bittner. 
There is a well-developed triangular cardinal tooth under 
the umbo, separated from the anterior margin by a deep 
triangular dental socket. The striation of the walls of this 
socket, mentioned by Wohrmann, cannot be observed, but 
may have been obliterated by erosion. A posterior lateral 
tooth, beginning not far from the umbo, is also well 
developed. The ligamental groove is external, running 
posteriorly from the umbo. 

Ann, cfc Mag, N, Ilist, fc$er. 9. Vol, xiv. 


6 
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Dimensions.—Length 10 mm.; height 10 mm. 

Locality.—Wadi Ayun Musa (L. 33363) . 

Previous Becords.—Raibl Beds of Alpine Trias; Upper 
Trias of Sicily. A slightly smaller, but otherwise very 
similar, species, M. sublineatum , Krumbeck, from the U. Trias 
of Sumatra. 

Genus Myophoriovis, Wohrmann, 1889. 

Myophoriopisjordanensis , sp. n. (PI. II. figs. 4 a, b 9 c.) 

Diagnosis.—Shell ovoid, length slightly exceeding height. 
Moderately inflated; greatest inflation just below umbo. 
Umbo slightly anterior to centre, not prosogyrate. Lunule 
absent. Oblique posterior area cut off by angulation of 
shell running from umbo to postero-ventral margin; angu¬ 
lation not sharp and simple, but spread over three carinae, 
near together and separated by narrow furrows. Escutcheon 
long and narrow. Posterior area ornamented, between 
escutcheon and angulation, by two ribs (one very jtaiut) 
running from umbo to posterior margin. Shell-surface 
smooth. 

Dimensions.—Length 8 m 7 mm.; height 7*4 mm. 

Bemarks.—This species is represented by one left valve. 
The dentition agrees well with that of other species of the 
genus both from the Alpine Trias (cf. Bittner, 1895, pi. xiii.) 
and from the German Trias (c/. Hobenstein, 1913, pis. ii.~ 
iii.). A prominent anterior cardinal tooth is separated by a 
narrow groove from the anterior portion of the hinge- 
margin. Posterior to this tooth is a triangular depression 
corresponding to the cardinal tooth of the right valve. Beyond 
this, in contact with the posterior portion of the hinge- 
margin, is what appears to be a rudimentary posterior 
cardinal tooth. The lateral portions of the hinge-margin 
are broken away, so that the presence of lateral projections 
of this margin, acting as teeth, cannot be ascertained. 

The main distinctive charapters of the species are the 
non-prosogyrate umbo, the absence of lunule, and the plain 
surface. The German species are, for the most part, rela¬ 
tively more elongated. The proportions are much the same 
as with the Alpine Raibl species, M, rosthorni , but the latter 
possesses a well-marked lunule and a surface ornamented 
by strong concentric undulations. The most closely allied 
species previously described is Jl/. seranensis , Krumbeck, 
from the Upper Trias of Ceram *. 

Locality . Wadi Ayun Musa (L. 33365). 

* ‘Palttontographica/ Suppl. iv. 3rd Abt. 1923, p. 210, pi. xiii. fig. 10, 
pi. xv. fig. 10. 
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Family Lucinida. 

Genus Schafhautlia, Cossmann, 1897. 

[For Gonodon , Scliafhautl, 1863, non Held, 1837, 

Originally misprinted Sckafthautlia.'] 

Schafhdutlia astartiformis , Munster, sp. 

Isocardia astartiformis , Munster, 1841, p. 87, pi. viii. fig. 24. 

Gonodon planum , Salomon, 1895, p. 169, pi. y. figs. 47-49 (non 
Munster). 

Gonodon laubei , Bittner, 1895, p. 14, pi. iii. figs. 5-6. 

Represented by one left valve. In its general form and 
only moderate inflation this closely resembles the above- 
cited figures of Salomon and Bittner. 

Dimensions.—Length 15*4 mm.; height 13 # 5 mm. 

As Bittner himself states, G. laubei is scarcely separable 
from G. astartiformis ; the identity of Salomon's G. planun 
with this species has been pointed out by several authors. 

Locality.—Wadi Hesban (L. 33366). 

Previous Records.—Widely distributed in the Ladinic and 
Carnic stages of the marine Trias of Europe and Asia. 

Schafhdutlia subquadrata, Parona, sp. 

(PI. II. figs. 5-6.) 

Fimbria {Sphmriola) subquadrata, Parona, 1889, p. 141, pi. xiii. 
figs. 5 a, f. 

Schaf/iautlia subquadrata (Par.); Galdieri, 1908, p. 116, pi. iii. fig. 10. 

Sphariola subquadrata , Par. j Koken, 1913, Abh. K. K. g. Reicnsan&t. 
xvi. 4, p. 36, pi. iv. fig. 1. 

Gonodon mellinyi , Hauer; Galdieri, 1005, Atti Accad. Sci. Napoli, (2) 
xii. p. 12, fig. 12. 

Of. Gonodon angutatum, Salomon, 1895, p. 170, pi. v. fig. 48. 

Represented by several specimens, mostly eroded casts, 
but two with the original shell preserved. 

Shell considerably inflated ; posterior extremity quadrate ; 
umboncs relatively anteriorly situated, not salient; growth- 
stages of shell well marked. 

Dimensions.—Largest specimen: length 29 # 5 mm.; height 
22 5 mm. 

The species of this genus recorded from the marine Trias 
are extremely variable, and much divergence in views con¬ 
cerning synonymy has existed among different authors, Of 
the three groups into which v. Bufnoff (1921, pp. 325-334) 
has divided the genus the present specimens undoubtedly 
belong to the subquadrata group. Of Parona's original 
figures of the species, fig. 5 a represents a form of abnormal 
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growth. The normal form is represented by his fig. 5 b and 
Galdieri’s figures. In the present specimens the anterior 
extremity of the shell is relatively somewhat lower, so that 
the umbones are, from an anterior aspect, more prominent. 

In its general outline 8. subquadrata resembles very 
closely the species Unicardium ( Schafhautlia ) schmidi, which 
ranges in the German Trias from the base of the Muschelkalk 
to the Keuper Greuzdolomit. Accounts of the dentition of 
this species, based chiefly on observation of the internal cast, 
differ, so that the generic position has been much discussed. 
The majority of German authors have failed to detect any 
hinge-teeth, and have advocated its reference to Unicardium, 
but Zeller and others consider it to be a Schaf/idut/ia. 
Koken, in the above-cited description of subquadrata , states 
that this species appears to be quite edentulous and would 
be more correctly referred to Unicardium. These two species 
are undoubtedly very closely allied. 

Localities.—W. Hesban (L. 33367-72), W. Ayun Musa 
(L. 33373-4). 

Previous Eecords.—Upper Trias of Tyrol and Italy. 

Family Anatinidse. 

Genus Btjrmesia, Healey, 1908. 

[Healey, op. eit. p. 66; Krumbeck, Polfeontographica, Supp. iv. Abt. ii. 
Lief. i. 1918, p. 76; Mansuy, Mem. Surv. Q<5ol. Indochina, vol. iii. 
fase. ii. 1014, p. 28.] 

This genus was founded on two species, B. latouchd and 
B. hrata , from the Rhsetic of Upper Burma; a third species, 
B. precursor, has since been described by Krumbeck from 
the Upper Trias of the E. Indies. B. liiata has been met 
with again in this latter locality, and has also been figured 
by Mansuy from the Rhsetic of Tonkin. These species have 
been known only in the form of casts, which have afforded 
detailed information as to the surface-ornamentation, but 
no accurate knowledge of the hinge-structure. The generic 
characters may be summarised as follows :— 

Shell elongate-oval, moderately inflated, gaping posteriorly. 
Umbo almost central (slightly anterior), inconspicuous, 
posteriorly directed. Hinge-margin long and straight. 
Hinge apparently edentulous. Chrondrophore present. 
Surface-ornamentation elaborate, a combination of radial 
ribbing with concentric undulations, ltadial ribbing 
most conspicuously developed on central portion of shell, 
where it predominates over concentric ornamentation. 
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In J5. latovchei this ribbing extends on to the anterior 
portion of the shell, but is here subordinate to the concentric 
ornamentation. A peculiar trellis-like system is thus 
developed. In jB. lirata and 5. precursor an oblique system 
of ribbing occurs anteriorly instead. Posteriorly the con¬ 
centric type of ornamentation predomidates. Radial ribbing 
is here completely absent in B. lirata and B . precursor , and 
very faintly indicated in B. latouchei . In all these species 
the transition from the anterior region to the central region 
is well defined. 

Burmesia ? posteroradiata, sp. n. 

(PI. IL figs. 12 a, 5, c.) 

The generic affinities of this species being uncertain, the 
following diagnosis is independent of the generic diagnosis 
of Burmesia . 

Diagnosis.—Shell elongate-oval, tapering posteriorly, 
rounded anteriorly. Length : height = 1*7: ]. Umbo 
slightly anterior to centre of shell, directed posteriorly, 
rising prominently above posterior portion of hinge-margin. 
Hinge-margin straight, about $ of length of 'shell, and 
forming a wing posteriorly. Inflation of shell only slight. 
Shell-surface divisible into two areas by a line drawn from 
umbo in a ventral and slightly anterior direction. Anterior 
area ornamented by strong concentric undulations, crossed 
by numerous fine radial ribs. Posterior area ornamented 
by fourteen prominent sharp radial ribs, most closely packed 
on central portion of shell, but extending on to posterior wing. 
Concentric ornamentation inconspicuously developed on 
posterior area. 

Dimensions.—Length ca. 28 mm.; height ca. 17*5 mm. 

Remarks.—This species is represented by two left valves, 
one of which adheres to the exterior of the other in such a 
manner as to obscure all the surface of the lower one, with 
the exception of that portion in the neighbourhood of the 
umbo and the anterior margin. These two valves must be 
regarded as the syntypes, knowledge of the surfacc-orna- 
mention of the species being derived mainly from the upper 
one and of the contour of the shell from the low er one ; 
the margin of the upper one is not completely preserved. 
The finer details of surface-ornamentation have been some¬ 
what obliterated by erosion, and the details of the hingc- 
structure have been destroyed. The matrix is a hard grey 
limestone, differing from that of most of the fossils. 

The general contour and only moderate inflation of the 
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species indicate its affinities to the family Anatinidse, hut its 
exact generic position is more difficult to decide. The sur¬ 
face-ornamentation is a very distinctive feature, the intense 
radial ribbing on the posterior portion of the shell being 
unique. Feebly developed posterior radial ornamentation is 
met within ceitaiu Upper Jurassic species of An a tin a ami 
in the genus Anathnya , Conrad, from the Cretaceous of 
N. America, but from such forms the present species is quite 
distinct. At first sight there is also some resemblance to 
the genus Pholadomya . In this genus, the central inflated 
portion of the shell is ornamented by radial costpe of varying 
intensity, crossed by concentric undulations. These costae 
may extend on to the posterior portion of the shell, but are 
never sharp and well developed here. Moreover, the almost 
central position of the umbo and the small degree of 
inflation of the present species preclude reference to this 
genus. 

In general shape and inflation, in the marked difference 
between the surface-ornamentation of the anterior portion 
and of the remainder of the shell-surface, in the fine trellis- 
like character of this surface-ornamentation, particularly 
on the anterior area near the umbo, and in the predominance 
of radial ribbing on the central portion of the shell, this 
species resembles previously-known species of the genus 
Burmesia, and from these it is distinguished by the strong 
posterior radial ornamentation. Thus, although its hinge- 
structure is unknown, it seems to be most appropriately 
referable to this genus. 

Locality.—Wadi Ayun Musa (L. 33375). 

GASTROPODA. 

The remains of several species of Gastropoda occur, but 
these are all too eroded or otherwise damaged for accurate 
determination. 


Genus Nattca, Scopoli, 1777. 
tc Natica ” sp. 

Two specimens of the yellow limestone are crowded with 
internal casts of a small naticoid shell. The largest indi¬ 
viduals attain a height of 6 mm., and consist of three to 
four moderately convex whorls, rising in step-like manner 
above one another. The last whorl occupies about three- 
fifths of the total height of the shell. 

This mode of occurrence suggests “Natica” greyaria 
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(Sohlotheim), which occurs in millions o£ individuals in 
certain beds of the Lower German Muschelkaik. In the 
present specimens the final whorl is relatively much shorter 
* and more convex. That this gregarious habit is met with 
in the case of small naticoid shells occurring in shallow- 
water deposits at other horizons also is illustrated, for 
example, by the similar occurrence of vast numbers of 
“Natica” oppeli , Moore, in some beds of the Rhaetic series 
in Glamorganshire. 

Locality.—Wadi Hesban (G. 32500-1). 

Genus Omphaloptycha, v. Ammon, 1878. 

Omphabptycha ? sp. (PI. II. fig. 14.) 

This specimen is so badly eroded that the sutures have been 
almost obliterated, and even precise generic determination 
is not possible. The original shell appears to have been 
replaced by a greatly thickened shell of a secondary 
character. 

The aperture is small, acutely angular posteriorly, and 
rounded anteriorly. At first sight, an anterior notch in the 
peristome seems to indicate a short narrow anterior canal, 
but this may be due to imperfect preservation. There is no 
trace of any umbilical opening in the base, but this, again, 
may have been obliterated. The base is not delimited from 
the flanks of the shell by any sharp angulation. 

This does not appear to be identical with any species 
known from the German and Alpine Trias, but recalls such 
species as Omphaloptycha escheri * (Hoernes) and OArritata 
(Kittl) f. Prom these it differs mainly in its shorter 
aperture. 

Locality.—Wadi Hesban (G. 32502). 

Other Gastropod 'Remains . 

(a) PI. II. fig. 15. The last two whorls of a steeply wound 
shell. The whorls are smooth, convex, sub-angular above 
the anterior suture, which is not deeply impressed. The 
aperture is short, rounded anteriorly. The presence of an 
umbilicus is doubtful, but a narrow one may occur. The 
steepness of the coiling and other characters suggest that 
rhis may be a representative of the genus Spiro$iylu$ 9 Kittl. 

Locality.—Wadi Hesban (G. 32503). 

* Figured Kittl, Ann. Nat. Hof.-Mus. Wien, xiv. 1899, pi. xiii. 
figs. 8-20. 

f Jahrb. K. K. geol. Reichsanst. xliv. 1894, pi. v. figs. 15-19. 
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(b) Two whorls of a much larger specimen, of about the 
same proportions. Height of larger whorl 12 mm. The 
specimen is broken off both anteriorly and posteriorly. 
The winding is steep, not quite to the extent of that of the 
last specimen. The whorls are smooth, convex, sub-angular 
above the suture. The species is probably referable either 
to Spirostylus or to Losconeina ( Polygyrina ). 

Locality.—Wadi Hesban (G. 3250-1). 


CEPHALOPODA. 

Genus Pliubonautilus, Mojsisovics, 1882 . 
Plewronautilus sp. 

Two fragments of the outer whorl. The most important 
characters are a very open umbilicus and a costate ornamen¬ 
tation of the whorl, both features associated with this genus. 
Locality.—Wadi Ayun Musa (C. 25230). 


Two Jmmonoid Fragments. (PI. II. figs. 16 a, b.) 

Dr. L. P. Spath, who has kindly examined these, reports 
as follows:—“The two fragments may belong to a new 
species of Beneckeia, and differ from the similarly oxynote 
jB. bucket (Dunker) chiefly in the external lobes and saddles. 
The peculiar shape of the external part of the suture-liue 
rather suggests comparison with some Cretaceous Pseudo- 
ceratites (e. g., Neolobites ), but since the specimens arc 
fragmentary and weathered, and associated with Triassic 
fossils, reference to the Triassic Beneckeia seems more 
appropriate.” 

With reference to Dr. Spath’s suggestion that this may 
he a new species of Cretaceous age, the collector of the 
specimens assured me that the conditions under which they 
were obtained precluded any possibility of their derivation 
from Cretaceous exposures in the neighbourhood. Moreover 
such matrix as adheres to them is the yellowish calcareous 
marl in which the other Triassic fossils are preserved. 

The genus Beneckeia has hitherto only been recorded 
from the Lower German Muschelkalk * and from the Lower 


„ * Se ! Wagner, Zeitachr. Deutsch. Geol. Ges. xl. 1888, p. 24-36 

G °T*> Tr l (l \ 1903 > P- 55 < P 1 - i- fig-6, and JK. v lh-itsch! 
Abh. Naturt Ges. Ilalle, xriv. 1902, pp. 87-63. ' 
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Trias of China*. Its occurrence in a deposit of Upper 
Triassie age would be highly improbable. For this reason 
a figure is given of the better-preserved Palestine specimen, 
for comparison with those of the German Muschelkalk species 
B. buchi and B. tenuis given in the works cited. In the 
present specimen, as with typical species of Beneckeia, there 
is no trace of any denticulation of the lobes ; it is, however, 
difficult to tell to what extent erosion has obliterated the 
details. 

It can be readily seen that the suture differs in some 
importaut respects from those of the Lower Muschelkalk 
species. Without knowledge of the sutures of the earlier 
whorls it is impossible to decide definitely whether the 
reference to Beneckeia is correct. Until more material is 
available, the question of the generic affinities of these 
specimens must be left open. 

Locality.—Wadi Ayun Musa (0. 25231-2). 

REPTILIA. 

Genus Nothosaurus, Munster, 1834. 

Nothosaurus sp. 

The following is the account, kindly given to me by 
Dr. 0. W. Andrews, of this interesting specimen. Its 
recognition was the first evidenoe of the Triassie age of the 
fauna. 

The right humerus of a species of Nothosaur, a bone so 
characteristic in its form that there can be no mistake about 
its determination. It is no doubt from beds of Triassie age, 
probably from the Muschelkalk. 

The bone, which is nearly complete, was broken into 
halves. It very closely resembles a right humerus of 
Nothosaurus from the Muschelkalk of Baireuth preserved 
in the British Museum (No. 1083 6). The two ends of the 
bone are thickened and massive, while the shaft, which is 
triangular in section, is comparatively thin. The delto- 
pectoral crest is not very prominent, but the ridge beneath 
the processus medialis, on which, according to Fiirbringer, 
the latissimus dorsi muscle was inserted, is strongly 
developed. The entepicondylar foramen is present. Both 
ends of the bone seem to have been capped with cartilage. 


* F. Freeh, in Richthofen,' China,’ Bd. v. 1911, p. 212. 
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Tlie dimensions o£ the bone (in millimetres) are : — 


Length .*.. 267 

Greatest width of upper end .. 64 

„ „ „ middle of shaft. 60 

„ „ ,, lower end of shaft. 76 


Locality.—Wadi Ayun Musa. 

Age op the Fauna. 

With two exceptions, all the fossils which have just been 
described were obtained from the upper 60' of the sequence 
referred to in the introduction, namely, the yellow calcareous 
marl with its interbedded bands of limestone. 

The only fossils described from a lower horizon are the 
specimens of Lingula cf. tenuissima zenkeri and Trapezium ? 
sp. from the yellow sandstone underlying the limestone 
series. The faunal evidence is insufficient to assign any 
definite age to this sandstone, but from its occurrence its age 
must almost certainly be Triassic. 

A study of the fauna described from the upper portion of 
the sequence discloses the fact that, apart from the new 
species, the fossils separate themselves naturally into two 
groups :— 

I. Species which are characteristic of the Raibl Beds 
of the marine Mediterranean Trias, hut unknown from any 
horizon of the German Trias:— 

Ostrea montis caprilis Klipst. 

Plicatula ( Pseudoplacunopsis) fissistriata (Winkler). 

Anodontophora munsteri (Wissmann) (but cf. A . lettica). 

Myophoricardium lineatum Wohrmann(?). 

Schafhdutlia svbquadrata (Parona) (but cf. S. schmidi). 

On the evidence of this association of species, one would 
unhesitatingly assign a Raibl age to the deposit. 0. montis 
caprilis, though unknown from the German Trias, has been 
recorded by Pervinqui&re* from Dj. Lorbeus, Tunis, a 
district in which the facies is, on the whole, analogous to 
that of the German basin. On the evidence of this occur¬ 
rence Pervinqui&re assumed the horizon to be the equivalent 
of the German Lettenkohle. The species Myophoria trans - 
versa (Bornemann) is a typical Lettenkohle form. 

In addition, the new species assigned to the genera 
Tteubenia and Myophoriopis have their nearest relatives in 
Upper Triassic forms. 

* Carte g$ol. Tunisia, 1903, p. 21. 
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II. Species which, in regions where the Triassic sequence 
is similar to that found in Germany, occur at any horizon 
from the Lower Muschelkalk to the Lettenkohle :— 

Lima costata, Munster. 

Lima lineata (Schlotheim). 

Pecten incequistt'iatus, Munster. 

Pecten discites (Schlotheim). 

Myophoria laevigata (Goldfuss). 

Myophoria intermedia , v. Schauroth. 

Myoconcha goldjussi, Eck. 

Ccenothyris vulgaris (Schlotheim). 

Outside such regions, with the exceptions discussed in 
the preceding pages, these species are known only from 
beds of Lower Triassic (Werfenian) or Lower-Middle 
Triassic (Anisic) age. Such an assemblage, if found outside 
such a region, would be regarded as definitely indicative of 
a Muschelkalk (Anibic) age. 

The small vertical extent of the fossiliferousbeds collected 
from and the apparent complete conformity of the sequence 
would gainsay any theory that fossils from deposits of two 
widely different a<>es have been mingled, and, moreover, a 
careful study of the preservation oE the different specimens 
discloses the fact that the same matrix encloses fossils of 
both groups. Thus specimens of Lima costata , L . striata , 
Myophoria Imigata, aud Ccenothyris vulgaris are preserved in 
a soft yellow matrix similar to that yielding Ostrea montis 
capriliSy Myophoricardium lineatum ., Plicatula fissi striata, 
Schafhduflia subquadrata , and Myalina tommasii obtusa. 

A harder yellowish-brown matrix contains Ccenothyris 
vulgaris , Anodontophora mUnsteri , Myoconcha aff. goldjussi\, 
Schafhdutlia astartiformis, and Myophoria intermedia . 

Thus the evidence is that all the fossils are derived from 
a deposit of which the age has not a wide range. The 
presence of the first group of species is sufficient to indicate 
that a Camic age must be assigned to it. This is the age of 
the Alpine Raibl Beds and of the German Lettenkohle. 

Facies. 

If this conclusion be correct, it follows that beds of 
exactly equivalent facies have not previously been met with 
in the Mediterranean area at this horizion. 

It is now believed that the various marine Triassic deposits 
of Southern Europe were found in the western half of 
the Tetliys, a much enlarged Mediterranean Ocean which 
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stretched far to the east across the Himalayan area. Com¬ 
municating with this were two land-locked seas, occupying 
respectively the areas of development of the German Trias 
and the analogous Iberian-N.W. African Trias*. 

It has long been known that the lamellibranch and 
brachiopod fauna of the Anisic deposits of the Alpine area 
consists largely of the same species as are found in the 
German area at the same (Muschelkalk) period. But, 
whereas in this latter area the same species are met with at 
all marine horizons, even as high as that of the Grenz- 
dolomit at the top of the Lettenkohle, in the Alpine area 
these species are mostly of extremely rare occurrence above 
the Alpine Muschelkalk horizon. 

As it must be assumed that the sea which flooded the 
German basin in Hauptdolomit and Grenzdolomit times 
communicated to some extent with the Tethys, it is very 
remarkable that none of the new forms which had come into 
existence in the Mediterranean area (true oysters, for 
example) found their way into the German basin. Thus 
not one of the typical Raibl species is known from the 
Grenzdolomit. 

It is also very remarkable that species like Myophoria 
lavigata , which had an almost world-wide distribution in 
Werfenian and Anisic times, became, as far as existing 
records inform us, subsequently restricted to the German 
basin. 

Although much has been written about the variations in 
Triassic faunas as influenced by difference in facies, no satis¬ 
factory explanation has yet been afforded of the reasons 
for these remarkable differences in fauna between the two 
areas in the marine deposits of Ladinic and Carnic times. 
That depth of deposition was not the most important factor 
may be concluded from the fact that quite shallow-water 
deposits are met with at various horizons of the Raibl Beds 
of the Northern Calcareous Alps, but there is no trace of any 
German element in the faunas of these beds. Thus the 
comparison of the German Grenzdolomit sea with the present- 
day Baltic must be a long way from the truth. Even if we 
assume that differences in salinity were of more importance 
than depth, it is very difficult to understand why species 
with a world-wide distribution in Anisic times became 
subsequently restricted to the German area. 

To turn now to the development in Palestine. This is 


* Cf. Diener, "Die maxinen Reiclie der Triaeperiode,” Denkschr. 
Akad. Wiss. xcii. (1916). 
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remarkable as being the first instance in which marine 
Raibl species have been found associated with species typical 
of the German area. It is obvious from the condition of 
occurrence of the deposit that it is of an extremely shallow- 
water and probably littoral character. In fact, the collectors 
of the specimens state that the beds quickly wedge out both 
to the east and to the south, the evidence being that the actual 
Triassic shore-line was very close indeed to the collecting- 
localities. Some specimens of the yellow marl are a veritable 
“ lumachelle ” of shell-remains, one hand-specimen having 
yielded a number of specimens of Orirea montis caprilis , 
Pecten aff. discites , and Myophona transversa , together with 
single examples of Myophoricardium line a turn, AJyophoriopis 
jordanensis , Daonella sp., and ilytilus sp., with numerous 
imprints of Plicatula fissistriata. 

It is therefore suggested that beds of a marine littoral 
facies alternate with beds of a brackish lagoon character in 
which the German Lettenkohle fauna is found. The abun¬ 
dance of Ccmothyiis vulgaris is rather remarkable at this 
horizon, as this species, although very common in the Upper 
Muschelkalk, is rare in the Lettenkohle and does not reappear 
in the Grenzdolomit. As, however, the local abundance 
of a species is determined rather by local conditions than 
by horizon, there is no reason why it should not occur in 
abundance above the Muschelkalk. 

Relation to other Abeas. 

Hitherto no Triassic deposits have been definitely recorded 
from any district of Northern Africa east of Tunis, but much 
exploration-work remains to be done in this region. Many 
authors * have claimed a Triassic age for a portion of the 
“Nubian Sandstone,” a sparsely fossiliferous formation 
of terrestrial origin which extends over large areas in Egypt, 
Sinai, and Arabia. The term “ Nubian Sandstone ” is best 
restricted to beds of Lower Cretaceous age, but, as unfos- 
siliferous beds of the same lithological character occur in 
this region at all horizons from late Palaeozoic to Cretaceous, 
this restriction is impossible, for practical reasons. In 
Blanckenhorn’s j- opinion, the beds in the Isthmus of Suez 
for which Douvill6 suggests a Triassic age are probably 
Lower Jurassic. 

It is thus of very great interest to find fossiliferous 
Triassic beds of a marine facies intercalated in the “ Nubian 

* Cf. DouvillS, u Lee Terrains Second aires dans le Massif de Moghara ” 
Mem. Acad. Sc. Paris, liv, 1916, pp, 1-8. 

t u Aegypten”Handb. Beg. Geol., Bd. vii. Abt.9,1921,pp.43-44, 
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Sandstone” series, especially as this intercalation has the 
form of a wedge, rapidly thinning oat to the east and to the 
south. In both these directions the “Nubian Sandstone” 
sequence is unbroken, so that here it almost certainly 
includes beds of Triassic age. 

This discovery in Palestine also shows that the southern 
limit of the Triassic Tethys mast be drawn considerably 
further to the south than has been done in most attempts 
to reconstruct the geographical conditions of this time. 

It is, however, improbable that marine Triassic beds 
extend much farther to the south in this district, as it has 
been seen that this deposit was probably formed very close 
to the old shore-line. .Further north in Syria one may well 
anticipate the discovery of other Triassic exposures, and it 
will be of interest to study the changes in facies as we 
recede from the shore-line. 

In conclusion, it will be seen that these beds and their 
fauna are of such gieat interest to students of the Triassic 
system that it is to be hoped that some future attempt will 
be made to collect from them. The cephalopod and leptilian 
fauna, in particnlar, will repay further study, while m«my 
more species of lamellibranchs must be represented than 
have been here described. The mode of preservation and 
softness of the matrix allow easy preparation of such details 
as hinge-structure, so that probably our knowledge of the 
affinities of many of the lamellibranch species will be increased 
by the study of specimens from this locality. 

Moreover, the uniqueness of the association of species 
calls for detailed collecting bed by bed, in order that it may 
be definitely ascertained to what extent the two diverse 
faunas occur in association. There is no doubt that the 
conclusions reached as to the age of the fauna arc open 
to some dispute, but these conclusions are based upon the 
identification of species which, although few in number, are 
so characteristic of the Upper Tr»as that their occurrence at 
a lower horizon would be extremely improbable. 

EXPLANATION OF THE PLATES. 

(The figures are of natural size, unless otherwise stated.) 

Plate I, 

Figs. 1 a, b, c. Ccenothyris vulgaris (Scblotbeim), B. 44770. P. 58. 

Figs. 2 a, 6, c. Ccenothyris uilgaris (Schlotheim), B. 44771. Circular, 
inflated variety. P. 68. 
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Figs, 8 a 9 b. Comothyi'is vulgaris (Schlotheim), B. 44772. Internal cast. 
a } ventral aspect; b, dorsal aspect. P. 58. 

Fig. 4. Lingula cf. tmuissima zenkeri , Alb., B. 44803. Slightly broken 
posteriorly. P. 59. 

Fig . 5. Frucula sp., L. 83300. P. 61. 

Pigs. 6 a, b } c. Reubenia hesbanensis , sp. n., L. 33801. a, left valve; 
b, left valve, viewed from above hinge-margin, showing incurved 
umbo (x 1*7); c, left valve, interior view, showing hinge- 
structure (x 1*7). P. 63. 

Figs. 7 a, b f c. Reubenia attemata 9 sp. n., L. 83304. a, view of left 
valve; b, view of right valve; c, view from above hinge-margin, 
showing the twist ot the shell P. 68. 

Fig. 8. Reubenia sp,, L. 33305. View of left valve (x 1*7). P. 64. 

Fig. 9. Ostrea mojitis caprilis, Klipstein, L. 33306. P. 65. 

Fig. 10. Ostrea montis caprilis, Klipstein, L. 33307. Interior view of 
a left (fixed) valve, showing posteriorly twisted apex (x 1*7). 
P.65. 

Figs. 11 a, b . Ostrea montis caprilis , Klipstein, L. 83308 ( x 1*7). a 9 right 
valve; b , left valve. P. 65. 

Fig . 12. Plicatula moabemis, sp. n., L. 33313. View of left (unfixed) 
valve. P. 60. 

Figs. 13 a, b. Plicatula {Pseudoplacunopsis) fissistriata fWinkler), 
L. 83314. a 9 left valve; b 9 ornamentation of same, magnified 
(X 1*7). P.67. 

Fig. 14. Flicatula ( Pseudoplacunopsis ) fissistriata (Winkler), L. 33315. 
Inteiior of right valve, showing plicatuloid dentition. P. 67. 

Fig. 15. Daomlla sp., L. 33320. Right valve (X 1*7). P. 64. 

Fig. 16. Peeten ['Pseudomonotis ] ineequistnatus , Munster, L. 33321. Left 
valve (X 1*7). P.68. 

Figs. 17 a, b. Myalina tommasii obtusa , Salomon, L. 33882. a, right 
valve, exterior; b , do., interior, showing striated linamental 
area (X 1*7). P.78. 

Fig . 18, Mytilus [Myalina] sp., L. 83338 (X 1*7). P. 75. 


Plate 1L 


Fig . 1. Lima lineata (Schlotheim), L. 33330. Anterior aspect, showing 
elongated pseudo-lunule. P.71. 

Figs. 2 a, b. Mysidwptera cf. vix-costata (Stoppard), L. 33331. a, left 
valve; 5, anteiior aspect of same. P. 72. 

Figs. 3 a } b . Myophvricardium lineatum, Wohrman(P), L, 38303 (x 1*7). 
o, exterior of right valve; b, interior of right valve. P. 81. 

Figs. 4 a , b, c. Myophoriopisjordanensis , sp. n., L, 33365 ( x 1*7;. a, left 
valve, exterior; b, do., posteiior aspect; c, do., interior. JP. 82. 

Fig . 5. Schafhautlia subquadrata (Parona), L. 38367. P. 83. 

Fig. 6. Si'hafhautlia subquadrata (Parona), L. 33368. Internal cast. 
P. 83. 

Figs. 7 a , b. Anodontophora munsteri (Wissmann), L. 88335. a , view of 
left valve; b, view of hinge-margin, showing degree of inflation. 


Fig . 8. Anodontophora munsteri (Wissmann), L. 33337. P. 75. 

Fig. 9. Anodontophora munsteri (Wissmann), var., L. 33339. P. 76, 

Fig. 10. Myoconcha aff. goldfussi (Dunker), iilck, L. 83341. P. 77, 

Fig . 11. Myophoria transversa (Bomemann), L. 33350 (X 1*7). P. 79. 
Figs. 12 a, o, c. Burmesia ?posteroradiata , sp. n., L. 33375. a, exterior 
aspect, one left valve adheres to the surface of the other; 
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b f interior view, showing outline of valve; c, ornamentation of 
anterior portion of shell in the vicinity of the umbo, (X 2.) 
P. 85. 

Fig, 13. Trapezium f sp., L. 33343. P. 78. 

Fig, 14. Omphalopti/cha ? sp., G. 32502, P. 87. 

Fig, 15. Spirostylus ? sp. f G. 32503. P. 87. 

Figs, 1 6 a, b. Ammonoid fragment, G. 25231. a, cross-section of last 
whorl, showing oxynote form ; b , last whorl, as preserved, with 
some of sutures marked. P. 88. 


Ill, — A Revision of the Old World Cyrtacanthacrini 
(Orthoptera, Acrididse).—V. Genera Cyrtacanthacris to 
Loiteria*. By B. P. U varov, F.E.S., Assistant Entomo¬ 
logist, Imperial Bureau of Entomology. 


XXII. Genus Cyrtacanthacris, Walk. 

The two species constituting this genus are such familiar 
insects that I think detailed description of the genus would 
be superfluous. 


Key to the Species . 

1 (2). Discoidal area of elytra coriaceous, with 

dense and thick reticulation. Pronotum 
with the metazona strongly widened; 
lateral lobes with large whitish spots. 

Spots and fasciae on the elytra sharply 

defined. (Africa, Arabia, India, Ceylon.). 1. tatanca (L.). 

2 (1). Discoidal area of elytra transparent, with 

remote and not thickened veinlets. Pro¬ 
notum feebly widened in metazona; 
lateral lobes without whitish spots. 

Spots and fasciae on the elytra indefinite, 

•confluent, or lacking. (Africa.) . 2. arugmosa (Stoll). 

1. Cyrtacantha&is tatarica (L.). (Pigs. 11 A, 11B, 11C.) 

1758. Gryllta Locmta tataricus, Linn$, Syst. Nat. ed, x. i, p. 432. 
no. 46 (nec GryUus tataricus, Cyrillo, Villers, Petagna. Fabricius, 
Charpentier; nec Acridium turtaricum , Olivier, Burmeister, Ser- 
viUe, Fischer, Fieber, Krauss: nec Schistocera tatarica. Kirby. 
Cat. iii. p. 459. no. 46). 

1764. Grytivs Locusta tataricus, LinnS, Hus. Lud. Ulr. p. 139. 
no. 30. 


, * Part L, Ann. & Mag. Nat. Hist. (9) xi. p. ISO (1923); Part II., 
ibid, p. 473; Part III., ibid, xii. p. 345; Part IV., ibid, xiii, p. 1 (1024). 
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1813. Qryllus Locueta ranaoeus, Stoll, Represent Spectr. Phasm. 
p. 80, pi. xiv b, fig. 58. 

1889. A[cridmm\ ranaceum , Bunneister, Handb. Entom. ii. p. 630. 
no. 7. 

1889. \\A[c)'idiwn] aruginosum , Bunneister, l.c. p. 030. no. 8 
(nec Stoll). 

1839. H Acridium ruficome, Serville, Ins. Orth. p. 643. no. 2 (nec 
FabrA 

**1870. Cyrtacantkacris concisa, Walter, Cat. iii. p, 560. 

**1870. Cyrtacantkacris subhturata, Walker, l. c, p. 565. 

**1870. Cyrtacanthacm internes, a, Walker, l. c. ix. p. 613 (partim). 

1870. Cyrtacanthacris compta, Walker, l, c. p. 613. 

*1878. Acridium tataricum, Stfil, Rec. Orth. i. p. 61. no. 3. 

1889. Acr[idium\ tataricum, I. Bolivar, Jorn. Acad. Sci. Lisboa, i. 
p. 160. no. 147. 

1906. || Acridium ceruginosum , Maxwell-Lefroy, Mem. Dep. Agric. 
India, i,no. 1. p. 58, pL viii. fig. 8, pi. ix. fig. 8 f, pi* x. figs. 5 & 6 
(nec Stoll). 

**1907. || Acridium csruginosum , Finot, l. c . pp. 266, 842, 845 (nec 
Stoll). 

**1907. Acridium ranaceum, > Finot, l . c. p. 842. 

1907. Acridium tataricum , Finot. L c, pp. 813, 828, 845. 

1908. Ac) idium tataricum, 1. Bolivar, Mein, Soc. Ent. Belg.' xvi. 
p. 109. no. 107. 

1910. C[yrtacanfhacri8] compta, Kirby, Oat. iii. p. 450. no. 31. 

1910. cQ/rtacanthacris] ranacea, , Kilby, Cat. iii. p. 451. no. 85 
(syn. excl.); p. 585. no. 35. 

1914. Cyrtacanthacris ranacea, Kilby, Fauna Brit. Ind., Acrid, 
p. 231. no. 279 (syn. excl.). 


I have to give this somewhat long list of synonyms in full, 
as the synonymy of this species has always been in most 
extraordinary confusion, still more increased by Kirby’s 
assumption that tatarica , L., is identical with peregrma, 01. 
This statement is evidently founded on a study of the 
specimens in the collection of the Linnean Society of 
Loudon, which are, however, not types of tatarica, Lu, since 
they are not labelled as such, and since Linnd described 
the species from the Queen Ludovica Ulrica's collection 
(vSyst. Nat. ed. x. i. p. 432). At the same time, Limits 
original description, and still more the redescription given 
in Mus. Ludov. Ulr., leaves not the slightest doubt that he 
had before him not peregrina ; the following points from 
the redescription are most decisive in this respect; “ Thorax 
ferruginous, lateribus albidis .... Elytra testacea, maculis 
fuscis, costa sanguinolento»pallida, adspersa maculis fuscis 
.... Femora postica .... angulis fuscis.” None of these 
characters, except the spotted elytra, can be applied to 


f This figure bears the name Acridium aruginomm , Saussure (!), 
which never existed. 

Ann . & Mag . N . Eist. Ser. 9. YoL xiv. 


7 
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peregrina, 01., while they agree perfectly well with ram- 
ceus, Stoll. There is, moreover, no reason whatever to 
doubt StilTs detailed redescription of tatarica, L., based 
partly on the original type; I have also examined one of 
the specimens named by Stil (from Damaraland) which has 
been evidently compared by that author with the original 
type of Linn6, and it has, of course, nothing to do with 
peregrina, 01. 

The reasons why I do not include csruginosus , Stoll, in 
the synonymy of tatarica are given under that species (see 
below, p. 99), while ceruginosum , Burin., probably belongs 
here. 

Three of Walker’s species [concisa, mbliturata , and inter - 
nexa) are treated as synonyms after a study of the types, 
and compta, of which no type exists, also undoubtedly 
belongs here according to the description; while inficita , 
Walker, which Kirby regarded as conspecific with ranacea , 
is in fact a synonym of succincta , L. (see above, Part III. 
p. 365). The characters given by Finot for separating 
ranaceum and tataricum are entirely worthless, and do not 
apply even to his specimens which are before me now. 

It is quite extraordinary that this species, though much 
more widely distributed than any other of the genus, has 
produced no geographical subspecies and is extremely con¬ 
stant in all its characters, including the coloration and 
pattern; there is only a slight variability in the shape of 
the spots on the elytra, which tend sometimes to be con¬ 
fluent, and in this way some superficial resemblance to 
C. ruficornis may arise, the structural characters, however, 
being always amply sufficient to separate these two species. 

Geographical distribution . I do not think it necessary to 
give here a complete list of localities whence I have seen 
specimens of this common and widely distributed species. 
Its area of distribution comprises the whole of South and 
Equatorial Africa, including Madagascar, and the Sey¬ 
chelles and Comoro Islands, up to Khartum and Massowah 
on the Red Sea (B.M.); it extends also through Sokotra 
(B.M.) and, probably. Southern Arabia to India, where it 
is widely distributed, reaching also Siam (B.M.) and Ceylon. 

2. Cyrtacanthacris ceruginosa (Stoll). 

1813. Gryllus Loeusta antginoms, Stoll, Kepres. Spectr. Phasm. 
p. 30, pi. 14 b. fig. 52 (nec Bunn.). 

1889. ^Acridium mjicome, Serville, Ins. Orth. p. 643. no. 2 (nec F.). 

♦*1870. Cyrfacanthacm variegata, Walker, Oat iii. p. 557. no. 18. 

**1870. j Cyrtacanthacris Jlavescens, Walker, l. c . p. 601. no. 24 (necF.). 
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**1870. Cw'tacanthacris intemexa, Walker, L c. iv. p. 613 fpartim). 

*1873. Acridium hotientotum, St&l, Rec. Orth. i. p. 62. no. 4.. 

1889. || Acr[idimi] lineatnm, 1. Bolivar, Jom. Acad. Sci. Lisbya, i. 
p. 169. no. 142 (nec Stoll). 

1893. || Cyrtacanthacris lineatus, Karsch, Berl. ent, Ztscbr. xxxviii. 
p. 89. no. 46 (nec Stoll). 

1907. Acridium hotientotum , Finot, l. c. pp. 284, 346. 

1907. [ Acridium ] walkeri, Finot, /. c. p. 264 (nom, nov. for jlaves- 
cens, Walk., nec F.). 

1908. Acridium lineatum, I. Bolivar, Mem. Soc. Entom. Belg. x\i. 
p. 108. no. 106 (nec Stoll). 

1910. Cfjjrtacanthan'is] variegata , Kirby, Cat. iii. p. 460. no. 33. 

1914. Locusta hottentota t Rehn, Wise. Ergebn. Deutsch. Zentr. 
Afr. Exped. v. 1, p. 109. 

In this species there is also confusion in the synonymy, 
and by most authors it has been called by StSTs name, hotten- 
totum . There is no doubt, however, that Stoll's figure of 
aruginosus represents the same species, but the original 
specimen has been much discoloured. My reasons for this 
statement are as follows:— 

(1) G . aruginosus cannot be conspecific with ruficornis , F., 
as the pronotum has a very low keel and a perfectly rounded 
fore margin; the pattern of the elytra also does not agree 
with that of ruficornis . 

(2) Stoll says in the description that aruginosus is “ verte 
k la tfite,” and hotientotum , St&l, is the only eligible species 
which has the head olive-green, while the pattern of the 
elytra agrees fairly well in the two species. 

(3) The difference in the coloration of the hind tibise (pale 
in the figure of aruginosus, red in hottentotum) may depend 
on the bad preservation of Stoll’s type. 

(4) Stoll's lineata is conspecific, not with hottentotum , but 
with ruficornis , F. (see above, Part IV. p. 16). 

When considering the synonymy of this species it must 
not be forgotten that it is subject to geographical variations, 
and at least three distinct subspecies may be separated, as 
the following key shows. 

Key to Subspecies . 

1 (2). Hind tibiae red. Geneial coloration, especi¬ 


ally the head, more or loss olive-green. 

Elytra brown, with pale spots in the [(Stoll). 

discoidal area. (S. Africa.).. 4 a. aeruginosa 

2(1). Hind tibise brownish grey. General colora¬ 
tion brown. Elytra without brown and 
pale pattern, unicolorous, 

3 (4). Elytra with a sulphurous stripe in the [(Walk.). 

scapular area. (E. Africa.). 4 A Jtavescms 

4 (3). Elytra without a sulphurous stripe in the 

scapular area. (W. Africa.)... 4 c. unicolor, subsp. n. 

7* 
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1 a . Cyrtacanthacris aeruginosa aruginosa (Stoll). 

(Fig. 11E.) 

1813. Gryllus Locusta cerugvnoms , Stoll, l. c. 

♦•1870. Cyrtacanthacris variegata , Walker, /. c. 

♦♦1870. Cyrtacanthacris inter nexa, Walker, L c. 

*1873. Acridium hottentotum , Stfil, L c. 

Geographical distribution. I have seen this subspecies 
from the following localities :—Cape (B.M.; Q-.M.; O.M.) • 
Adelaide, S. Africa (B.M.); Port Elizabeth, Cape Prov 
(C.M.); Beehuanaland (B.M.); Natal (B.M.); Smithfield' 
Orange Free State (O.M.); Yredefort Ed., O.P.S. (B M ) • 
Bloemfontein, O.F.S. (Pretoria Div. Ent.); Pretoria (Pre¬ 
toria Div. Ent.); Eustenburg, Transvaal (Pretoria Div 
int.); Damaraland (S.M.; Stdl’s specimens of hottentotum) • 
Pietermaritzburg (B.M.); Potchefstroom, Transvaal (OM • 
Salisbury, Mashonaland (O.M.; B.M.); Sesheke, Rhodesia 
(B.M.); Feira, N. Ehodesia (B.M.); Nvanji to Feira,Portu- 

se Af ri f. : Congo (B.M.; types of C. varie. 

ffata, Walk.); Libreville, Congo Beige (P.M.). 

It is evident that its area of distribution comprises the 
whole of South Africa, and extends even, at least alone the 
west coast, as far north as Libreville. One specimen in the 
Pans Museum from the island Fernando Po represents an 
intermediate form between this subspecies and unicokr 
being unicolorous brownish on the elytra, but with the 
hind tibise brownish red. Specimens from Ehodesia have 
often the pattern of the elytra indistinct, their general 
coloration distinctly greenish, and the hind tibise redf 


4 b. 

(Fig. 11D./ 

••1870. CyrtacanthaciisJiavemens, Walk. 1. c. 

1907. [Amdiuni] \oalkeri } Finot, l. c. 

V °W G -^ault, A f r . 

Well distinguished from the South African race by its 
general coloration and especially by the elytra beiS 
uniformly coloured, except for a bright sulphurous stripe 
m the scapular area and the anal area being of the same 
colour, as well as by the differently,colour!d hind S 
There is, however, no structural differeuce between the two 
insects, and they are connected by some transitional foms 
(Rhodesian specimens of aruginosa, see above), so that 
there is po reason to separate them specifically ^ ‘ 

Geographical distribution. Described originally from East 
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Africa, this subspecies occurs probably also on the inner 
grassy plateaux of the Congo, but in the forest-regions its 
place is taken by the next subspecies. I have studied a 
fairly long series of specimens from the following localities: 
Bukoba, Tanganyika Territory (B.M.); Uganda: Entebbe, 
Mawokota, Mabira Forest, Bureya (B.M.; a long series of 
specimens); Nyarugenje, Central Ruanda (G.M.); Congo 
(B.M.); E. Africa (B.M.; type of flavescens , Walk.). 

4 c. Cyrtacanthacris aruginosa unicolor , subsp. n. 

As indicated in the key, this new subspecies is charac¬ 
terized by the uniformly dull brown general coloration, the 
absence of the sulphurous stripe in the scapular area being 
an especially useful character for separating unicolor from 
flavescens . The median stripe on the pronotum is also not as 
pale in unicolor as it is in the two other subspecies, and the 
lower margin of the pronotal lobes is without a narrow sul¬ 
phurous stripe, which is so distinct in flavescens . There is 
no brown submarginal fascia on the lobes in the holotype, the 
lobes being thus unicolorous throughout, but this fascia 
appears in some of the paratypes, though it is always 
broader and less definite than m flavescens. 

Described from a female holotype in the British Museum, 
from Aburi, Gold Coast ( W\ H. Patterson ). The paratypes 
are as follows: Camerun, 2 <?<?, 1 ? (G.M.); Abetifi, 
Gold Coast, 1 ? (G.M.); Camerun, 2 $ $; Ogove, 1 
Aburi, Gold Coast, 2 ? ? ; Lagos, 1 $ ; Sierra Leone, 1 
Oban distr., S. Nigeria, 1 J, 1 ? ; Bibianaha, Gold Coast, 
2 ? ?; Shengay, N. Sherbro distr., Sierra Leone, 1 ; 

Degema, S. Nigeria, 1 ? (all in B.M.). 

Geographical distribution . As is obvious from the above 
list of localities, unicolor is a western race, evidently con¬ 
nected with forests. Its eastern limits are yet unknown, 
but it spreads probably as far east as the forests go. Some 
specimens of flavescens from Uganda, in fact, must be re¬ 
garded as transitory to unicolor . 

XXIII. Genus Keatjssaeia, nov. 

Frontal ridge in profile almost straight, somewhat re- 
clinate. Face more or less punctured. Distance between 
the eyes less than the length of an eye and broader than the 
frontal ridge. Pronotum distinctly compressed laterally, 
slightly narrowed, but not constricted in the prozona; 
median keel low, in profile straight, tectiform ; hind angle a 



102 


Mr. B. P. Uvarov —A Eevision of 

little more than 90°, not rounded. Elytra broad and short, 
remotely reticulated. Hind femora short and thick, hardly 
attenuate in the apical part. Ilind tibiae with 7 outer and 
9 inner spines. Male cerci triangular, somewhat longer 
than the anal plate, with the apex more or less incurved. 
Male subgenital plate pyriform, with short acute apex. 

One of the three species referred to this genus, well 
differentiated by a number of characters, but especially by 
the shape of the male subgenital plate, viz., K. angulifera, 
differs considerably from the two others in the shape of 
the pronotum and in the type of coloration, but these 
characters are hardly sufficient for its generic separation. 

Cyrtacanthacris corallinipes , Karsch, probably also belongs 
here, but I have not seen this species. 

Key to the Species . 

1 (2). Median keel of pronotum distinctly raised 
and tectiform ; surface of the pronotum 
somewhat velvety, scarcely punctured. 

General coloration brownish, with choco¬ 
late-brown or blackish pattern} elytra 


with subobsolete large brown spots. [(Krauss), 

(Senegal, Sudan, Arabia.)... 1, angulifera 


2 (1). Pronotum with the median keel low and 

scarcely tectiform; its surface densely 
punctured. General coloration green; 
elytra not spotted. 

3 (4). Pronotum with irregular blackish or red¬ 

dish-brown fascii© on the sides of the 
disc and on margins of lateral lobes. 

Hind femora with the base of the knee- 
lobes and lateral semilunar spots on the 
latter black. Ilind tibiae with the ex¬ 
treme base black. (S.E. Africa.). 2. prasina (Walk.), 

4 (3). Pronotum uniformly green. Semilunar 

spots on the hind knees and the base of 

the hind tibiae red. (E. Africa.) ...... 3. dm (Kar&ch). 

1. Kraussaria angulifera (Krauss). 

**1877. A[cridium] angitliferum , Krauss, Sit?. Aiad. Wise. 'Wien, 
ixxvi. 1 Abt. p. 31. no, 1, pi. i. figs. 1,1 A. 

**1907. Acriditm anguliferum t Finot, l c# 271. 

This is a very distinct species, showing a relationship to 
the genera Acanthacris and Cyrtacanthacris . 

I have studied only a few specimens, and therefore can 
say nothing about its geographical or individual variability. 
A single specimen in the British Museum from Arabia 
differs from the African specimens in its somewhat smaller 
size, the disc of the pronotum having no distinct transverse 
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fascia, and in the more distinctly maculate elytra, with 
pale sulphurous stripes in the mediastinal and anal areas ; if 
these characters prove to be constant in all Arabian repre¬ 
sentatives of the species, they must be regarded as forming 
a distinct subspecies. 

Geographical distribution . Originally described from Sene¬ 
gal, this species ranges from Gambia to Southern Arabia, 
as is evident from the following localities whence I have 
seen specimens:— 

Gambia (B.M.) ; Haut Dahomey (P.M.) ; Dar-Banda 
meridional, Krebedjt* (Port Sibut) (P.M.); Dagana, Senegal 
(W.M.; Krauss* type); Fort Lamv, Bas Chari (P.M.); 
Dakar, Senegal (P.M.); Sudan (W.M.); Upper Nile 
(B.M.) ; Senaar, Blue Nile (B.M.) ; Cheren, Erithrsea 
(M.M.J; Ktubu, Arabia (B.M.). 

2. Kraussariaprasina (Walk.). (Fig. 12A.) 

+*1870. Cyrtacanthacris prasina, Walker, Oat. iii. p. 562. no. 27. 

**1870. Cyriacanthact is auriconm, Walker, l. c. p. 663 no. 28. 

**1889, A.cr\idiuin) prasinum , I. Bolivar, Jom. Acad, Sci. Lisboa, 
i. p. 160. no. 146. 

*+1902. Cyrtacanthacris diet anti , Kiiby, Trans. Ent. Soc. Load. p. 103. 
no. 107. 

1908. [Acridiuni] finoti , I. Bolivar (nom. nov. for prasinum , Bob, 
nec Walk.). 

Fia. 11. 




A, B, O. Cyrtacanthacris tatanca (L.) (Figure B represents a strongly 
enlarged portion of the discoid*! field of elytra); 1). C. <®jh- 
ginosa flavescens (Walk.); E. C* aeruginosa aeruginosa (Stoll). 

As the types of all four species mentioned in the 
synonymy are before me, their identity is beyond any doubt. 
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As Kirby bimself said ( loc . cit . p. 104), bis C.distanti is but 
a pale form of C, prasina, Walk. 

The coloration of the hind tibise is either red or green, 
but these seem to be purely individual variations. The 
radial veins of the elytra are often red. 

Geographical distribution. Natal (B.M.j types of pra¬ 
sina, Walk., and auricornis, Walk.); Pretoria (B.M.; type 
of distantly Kirby) ; Salisbury, Mashonaland (B.M.) ; 
Lorenzo-Marquez (M.M.; types of prasina, Bol.).^ 

It seems from these scanty data that the species is con¬ 
fined to S.E. Africa. 

3. Kraussaria dius (Karsch). 

1896. Cyrtacanfhacris dius , Karsch, Stett. ent. Ztg. lvii. p. 294. no. 57. 

This species is quite distinct from K. prasina , not only in 
colour-characters, but also in the shape of the pronotum, 
which has a more flattened disc, forming distinct rounded 
angles with the lateral lobes, while in Ck. prasina it is 
distinctly rounded. Further, the elytra of dius are broader 
and with a more regular reticulation. 

Geographical distribution . Originally described from 
Usambara, E. Africa, and known to me by two specimens 
from the River Voi, Brit. E. Africa (M.M.), named by 
I. Bolivar. 


XXIV. Genus Einotina, nov. 

Closely related to Kraussaria, but differing from it in the 
male genitalia, the male cerci being not incurved apically, 
and the subgenital plate simply conical. 

Key to the Species . 

1(2). Pronotum coarsely rugulose. Face strongly 
punctured. Elytra unicolorous. Bund 
knees with reddish semilunar spots. 

(Madagascar.)..... 1. radama (Brancs.). 

2 (1)* Pronotum almost smooth, shining. Face 
scarcely punctured. Elytra with more 
•r less distinct transverse brown fasciae 
or spots in the apical half. Hind knees 
with black semilunar spots. (Mada¬ 
gascar.) .. 2. ramwdoa (Fin.). 

1. Finotim radama (Brancs.). (Pig, 12B.) 

1892. Acridium radama, Brancsik, Jahresh, Ver, Irenes. Com, 
xv.-xvi. p. 191. 

**1907,, Acridium radama , Finot, l, c. p. 290, 
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Strongly resembling the preceding species in the shape 
and sculpture of the pronotum, hut easily separated hy the 
coloration of the elytra, and differing markedly in the male 
genitalia. 

Geographical distribution. Probably confined to Mada¬ 
gascar, whence I have seen five specimens (P.M.—Knot’s 
specimens; G.M.; M.M.). 


Pig. IS. 



A. Kraussaria prasina (Walk.); B. Finotina radama (Branca.). 


2. Finotina ranavaloa (Finot). 

**1907. Acridium ranavaloce, Pinot, l. c. p. 397. 

Easily recognised hy the almost smooth pronot um and 
spotted elytra, though this latter character is probably not 
quite constant. 

Geographical distribution. Also a Madagascar an species, 
known to me only by the two types of Finot from Tamatave 
(P.M.). 


XXV. Genus Chondkacbis, nov. 

Frontal ridge in profile distinctly convex, reclinate, 
forming a widely rounded angle, or even a bow, with the 
fastigium. Face smooth or somewhat rugulose. Fastigium 
of the vertex strongly sloping, not impressed. Distance 
between the eyes distinctly exceeding the horizontal diameter 
of an eye; the height of an eye is less than the height of 
the subocular sulcus. Pronotum distinctly compressed 
laterally, but not constricted in the prozona, with the fore 
margin distinctly angulate and with the hind angle acute 
or straight, seldom (in Ch. baumanni) rounded; the upper 
surface coarsely granulated throughout, including the 
median keel; lateral lobes granulated except in the middle; 
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the median keel distinctly or strongly raised, tectiform. 
Elytra transparent throughout, or subcoriaceous at the base. 
Wings with the base rose (in Ch . sanguined unknown, but 
probably the same). Hind femora narrow, with the upper 
outer keel straight; all keels serrate and granulate. Hind 
tibiae with 8-9 outer and 10-11 inner spines. 

Genotype: Acrydium roseum , De Geer. 

This genus is not very homogeneous, and possibly might 
better be split up into three different genera: one com¬ 
prising asperata , uvarovi , and baumami, and two for rosea 
and sanguined , respectively; I abstain, however, from doing 
this, since none of the species, except rosea , is sufficiently 
well known, and they are, at any rate, fairly closely related 
to each other, the peculiar shape and sculpture of the pro- 
notum and the shape of the head being very characteristic 
for all five species. 


Key to the Species . 

1 (8). General coloration uniformly green or 
brown, sometimes variegated with led. 

with the median keel obtuse and low, 
and the hind angle rounded. Hind 


tibiae blackish from above, olivaceous [(Karach). 

from below. (W. Africa.) . 1. bcmmanni 


8 (2). Pronotum strongly compressed laterally, 
with the median keel sharp and arched; 
the hind angle straight, or even acute. 

4 (6). Eastigium of the vertex more or less dis¬ 
tinctly marginated, moderately sloping, 
forming a widely rounded angle ■’with 
the frontal ridge, which is practically 
straight in profile. Lateral facial keels, 
when seen in profile, obtusangulately 
broken just below the antennae, stiaight 
elsewhere. Distance between the eyes, 
even in the female, not exceeding the 
height of an eye. Wings with the base 
rose and the rest greenish, hyaline. 

(China, India, Eormosa, Java, Sumatra,) 2. rosea (De Geci). 

6 (4). Fastiginm of the vertex scarcely, or not at 
all, marginated, strongly sloping, in pro¬ 
file forming a broad bow with the 
frontal ridge, which is distinctly convex 
in profile. Lateral facial keels seen in 
profile arched throughout. Distance 
between the eyes, even in the male, 
subejpial to the height of an eye. 

6 (7). Elytra in both sexes extending well beyond * 
the hind knees, Wings witif more than 
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tlie basal half brick-red, elsewhere yel¬ 
lowish infumate, with the veins scarcely 
darker than the membrane. Hind tibiae 
olivaceous, with the spines yellow. 
(W. Africa, Angola.)... 

7 (0). “Elytra, even in the male, scarcely extend¬ 

ing beyond the hind knees, in the female 
scarcely reaching them. Wings with 
the extreme base rose, and the rest 
brownish infumate, with the veins and 
veinlets dark brown. Hind tibiae dark 
reddish brown, with the spines more or 
less reddish.’* (Tanganyika Territorj.). 

8 (1). General coloration reddish brown, but hot 

uniform, the elytra being obliquely fas- 
ciated with white. Pronotum short; 
its median keel strongly raised, sharp; 
the metazona sideways from the keel 
depressed, its surface forming distinct, 
though rounded, angles with the lateral 
lobes. (The coloration of wings and of 
hind tibiae uncertain, all known speci¬ 
mens being from alcohol.) (E. Afiica.) 


8. asperata (Bol.). 


Tap. n*. 
4. uvarovi, Sjostedt, 


5. sanguined (Sjost.). 


1. Chondracris haumanni (Karsch). 

1893. || Cyrtacanthacris roseus, Karsch, Berl. ent. Ztschr. xxxviii. 
p. 88. no. 44 (nec De Geer!). 

1890. Cyrtacanthaais haumanni , Karsch, Stett. ent. Ztg. lvii. p. 293. 
no. 50, fig. 22. 

I have before me only two female specimens, which both 
agree perfectly well with the original description and figure. 

Geographical distribution . Described from Bismarkburg 
and Misahohe in Togo; specimens before me are: Togo 
(M.M.); Kamerun (S.M.). 

2. Chondracris rosea (De Geer). 

I do not quote the synonyms of this species as they are 
all correctly recorded by Kirby (Cat. iii. p, 447. no. 11), 
except that Cyrt-foj'tis , Walker, belongs here only in part 
(see Part II. p. 352, Part III. p. 362). 

It has been noticed already by Brunner von Wattenwyl 
(Ann. Mus. Genova, xxxiii. p. 159. no. 1) that two forms of 
this species may be distinguished, differing in the shape 
of the pronotum, and this I am able to corroborate, these 
two forms being good geographical races, which can be 
separated by the following key, 

* Communicated to me witktjie above diagnosis by Prof. Y. Sjostedt, 
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Key to Subspecies . 

1 (2). Median keel of the pronotum moderately 

raised in prozona, and low, straight in 
profile, in metazona; the latter only 
feobly tectiform ?< its disc forming dis¬ 
tinct angles with the lateral lobes. 

Elytra exceeding the hind knees by one- 

fourth of their total length. (China.).. 2 a. rosea (De Geer). 

2 (1). Median keel of the pronotum strongly 

raised and arched throughout; metazona 
tectiform, its disc sloping into the lateral 
lobes. Elytra longer, exceeding the 
hind knees by about one-third of their 


total length. (India; Indo-China; [sabsp. n. 

Malaya.) ....... 2b. fo'unneri , 


2 a . Chondracris rosea rosea (De Geer). 

As the original description by De Geer, as well as the 
descriptions of Gryllus flavicornis, F., and Cyrtacanthawis 
lutescens, Walk., which two names are recognised synonyms 
of rosea , are based on the types from China, the subspecific 
name rosea should be applied to the Chinese race. Its 
differences from the southern subspecies are, of course, 
of relative character only, and the height of the pronotal 
crest and the length of the elytra tend to increase from 
North to South, the North Chinese specimens being 
strikingly distinct from Javanese ones, while specimens 
from Burma and India hold an intermediate position, 
though they may be better referred to the southern race. 

Geographical distribution. N. China; Chung-King, Sze- 
Chuan Prov., W. China; Hainan Island; Chusan Island 
(all B.M.). 

Shiraki’s record of this species being common in Formosa 
(Acrid. Japans, p. 64. no. 1, pi. li. fig. 11) refers also to this 
subspecies, according to his figures. On the other hand, 
Brunner's indication that the low-crestcd Chinese race 
occurs in Cochin China seems to me to be doubtful, and 
applies probably to an intermediate form, such as occurs in 
India. 


2 b . Chondracris rosea brunneri , snbsp. n. 

Besides the characters given in the key (see above) this 
subspecies differs from the northern one by its somewhat 
larger size. The dimensions of thqjiolotype (a female from 
Java) are as follows : b. 83; p. 22; h.f. 43; el 74 . One of 
the male paratypes (from Java) has the following dimen¬ 
sions ; b. 60; p. 16; hi. 29; el. 62. 
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Described from seven specimens in the British Museum : 
Java, 1 ? (holotype); Java, 1 (?, 1 ? ; Bangkok, 1 ? ; 
Assam, 1 $ ; Silhet, 1 <?, 1 $ ; two more paratypes are in 
the Vienna Museum: Amboina, 1 $ ; Calcutta, 1 $ . Three 
more specimens have been sent to me by Dr. W. Roepke 
from Samarang and Buitenzorg, Java, after the description 
was completed. 

3. Chondracris asperata (Bol.). 

♦♦1881. Acridium asperatum, I. Bolivar, Jorn. Acad. Sci. Lisboa, viii. 
p. 112. no. 25. 

This African species is extremely like the Oriental rosea , 
but undoubtedly differs from it specifically by the characters 
given in the key. 

Geographical distribution . Ambriz and Duque de Braganza, 
Angola (M.M.), are the only known localities for this 
species. 

4. Chondrams uvarovi , Sjostedt. 

A detailed description of this species will be given by its 
author elsewhere ; its dimensions (as communicated to me 
by Prof. Sjostedt) are as follows : , body 38 ; pron. 9*5 ; 
elytr. 20 ; h. fern. 22 ; ? , body 53 ; pron. 14 ; elytr. 40 ; 
h. fern. 36 mm. 

Geographical distribution . Manow, Tanganyika Territory 
(S.M.), 

5. Chondracris sanguinea (Sjost.). 

♦♦1912. Acridium sanguineum , Sjostedt, Ark. Zool. vii. 88, p. 23, 

? 1. iii. figs. S, 3 a. 

4. Locmta I'ugegeana, Rebn, Wiss. Ergebn. Deutscb. Zent.-Afr. 
Exped. v. 1, p. 109. 

Helm's detailed description agrees perfectly well with the 
type of sanguinea . 

Geographical distribution . Brit. E. Africa (S.M.; type of 
sanguineum) ; Brit. E. Africa, 4000 to 4500 ft. (B.M., 1 ? ). 
Helm's record is from Rugege forest, S.W. Ruanda. 

XXVI. Genus Loitebja, Sjost. 

1921. Loiteria , Sjostedt, K, Sv. Vet.-Akad. Handl. lxiL no. 3, 
pp. 91, 271. ' 

The whole habitus of this insect, as well as some of its 
most important characters (the structure of the pronotuna 
with its four sulci, semicircular wings, etc.), renders its true 
systematic position very uncertain, and I doubt whether it 
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should be included in Cyrtacanthacrini at all, in spite d£ the 
shape of the mesosternal lobes, which is, according to 
the original description, typical for the group; for practical 
considerations, however, it is not desirable to leave the 
genus out of the revision. 

Only the genotype is known. 

1. Loiteria rubripes , Sjost. 

1921. Loiteria rubripes, Sjostedt, l. c. p. 271, pi. xvi. figs. 14,14 a. 

Described from a single female from Rockhampton, 
Queensland (type in the Hamburg Museum). 

Species not Identified Generically. 

**1870. Acridium consobrumm , Walker, Cat. iv. p. 636. 

Kirby included this species in the genus Cyrtacanthacris 
(Cat. iii. p. 448) and recorded it from Aru and Timor Laut, 
but the type is a female from an unknown locality and 
most likely a member of the New World genus Schistocerca . 

1871. Acridium cribrifrons , Walker, Cat. v., Suppl. p. 60. 

The type of this species is lost, but it has been described 
from the same Mr. RendalFs collection from Gambia as 
Pkyxacra strenua , Walk, (see above, Part IT. p. 474), and 
represents probably the other sex of that species. 

1891. Acridoderes prasinus , Karsch, Berlin, ent. Ztschr. 
xxxvi. p, 182. 

Has certainly nothing to do with the genus Acridoderes 
as understood by me, and belongs probably to an undescribed 
genus related to Rbytidacris (see above, Part II. p. 482), 
but differing from it in the feebly carinated pronotum and 
subconical prostemal tubercle. 

1895. Acridium manilense, St&l, in Elera, Cat. Sist. Pauna 

Pilipinas, ii. p. 204. 

A nomen nudum 9 as St&l never described such a species. 

1896. Cyrtacanthacris corallinipes , Karscb, Stett. ent. Ztg, 

lvii. p. 295. 

The description of this species from Uganda is too 
unsatisfactory to permit generic identification; perhaps 
belongs to Kraus&aria. 
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1896. Cyrtacanthacris decipiens, Karsch, L c . p. 298, fig. 28. 

Belongs to an evidently undescribed genus related to 
Chondracrky but with the prosternal spine straight. 

1897. Acridium zehntneri , Krauss, in Zehntner* Med. van 

het Proefstat. Oost-Java* n.s. no. 37* p. 43. 

Probably one of the subspecies of Valanga nigricomis , 
and most likely identical with subsp. melanocomis (see 
above, Part III. pp. 348, 354). 

1916. Cyrtacanthacris feejeeana, L. Brunner* Proc. Haw. 
Ent. Soc. iii. p. 158. 

Only measurements of the species are given, but no 
description ; probably a member of the genus Austracris . 

A Correction .—The genotype of Gowdeya is indicated in 
my key to genera as G. ugandana , sp. n. (Part I. p. 143), 
but this is a nomen nudum , and the species has been described 
under the name G. pxcta * sp. n. (Part III. p, 360). 


Alphabetical Index. 

[New genera* species* and subspecies are marked with an 
asterisk ; synonyms are printed in italics. Roman figures 
indicate the part* Arabic the page.] 


♦Acanthacris, I., 144; IV., 14. 
Acridium, I., 130. 

Acridoderes, I.* 133, 139; II. 
475. 

Acrydium, L, 130. 
fiegyptium, II., 487. 
aeruginosa, V., 98. 
cethiopicum, IL, 488. 
atbidiferum , II., 487. 

♦allorensU, III., 352. 
amethystma, II.* 480. 
amamula, IV., 17. 

♦Anacridium, L, 141; II., 486. 
*Aimcridoderes, L, 139; IL, 476. 
angulifera, V., 102. 
asperata, V., 109. 
a&sectator, III.* 365. 
auricomi* , V., 103. 

♦Austracris* I., 143; IV., I. 

basalis, IV., 6. 
baumanni, V., 107. 
bimaculata, IL, 490. 


♦brunneri, V.* 108. 
♦Bryophyma, I., 141; II., 480. 

carenicolle, III., 355. 
cavroisi, IV., 18. 
celebensej III., 350. 
♦Ohondracris, I., 144; V., 105. 
citrina, IV., 16,18. 
coangustatum, IV., 7,10. 
coerulans, II., 474. 
ccci'uleus, II., 474. 
coynatnm, HI., 362. 
compta , V., 97. 
condsa , IV., 16: V., 97. 
Congoa, 1,184,139; II., 477. 
conmiguineum , III.* 364, 
consobrinum, V., 110, 
♦conspersa, III,, 354. 
coraflinipes, V,, 110. 
crassus, II., 476. 
cribrifrons, V.. 110. 
cttspidcUum , IV.* 4. 
cyanaa, IV.* 9,10. 
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Cyrtacantbacris, I., 138, 144; 
V., 96. 

debffis, n., 481. 
dedpiens, V., 111. 

*decisa, IV., 17. 
deckeni ; IV., 19. 
disparilis, III., 356. 
distantly V., 103. 
dius, V., 104. 

%legans, III., 359. 
elongation , III., 365. 
exacta, IV., 4. 
excavate, III., 856. 
eximia, II., 488. 

fascifera, IV., 7. 
feejeeana, V., 111. 
finotiy V., 103. 

♦Finotina, I., 144; V., 104. 
flavescens, IL, 488; V., 100. 
flavicornis , V., 108. 
flaviventris, II., 484. 
fortis, II., 352; HI., 362. 
fulva, IV;, 16. 
fumosa, III., 354. 
fusilineOy III., 865. 

geniculata, III., 356. 

*Glaphyra , I., 144; IV., 9. 
gohieri, III., 355. 

♦Gowdeya, I., 143; HI., 359. 
♦gracilis, IV, 4. 
graminea, III., 353, 362. 
gregaria, II., 484. 
guttulosa, IV., 2,4. 
ggldenstolpei, IV., 17. 

hottentotum, V., 99. 
buinilicrus, II., 489. 

illepida, IV., 8,4. 

Ulustrissima, II., 489. 
imitatrix, IV., 5. 
inclyta, IV., 13. 
indeoisum , IL, 487. 
inficita, III., 865. 
intemexa, IV., 12 ; V., 97, 99, 
irregularis. III., 358. 

japonica, III., 364. 

katangae, II., 477. 

♦Kraossaria, I., 144; V., 101* 


latum , III., 852. 
lssvigatus, IL, 477. 
alineata, IV., 15. * 

Locusta, I., 133. 

Loiteria, I., 133,144; V., 109. 
♦lomboteusis, III., 353. 
luteicornis, III., 864. 
lutescens , V., 108. 

% 

maculicollis, III., 358, 
magnitica, TV., 11,12. 
manilense, V., 110. 
melanocot'ne, III., 352,353. 
melanocornis, III., 354. 
melanorbodon, II., 488. 
meleager, III., 351. 

♦Melicodes, I., 143; HE., 360. 
modesta, III., 851,357. 
moestum, II., 488. 

♦nana, IV., 4. 
neocaledomcum, IV., 8. 
nigricornis, III., 351, 352. 
nigrispinis, II., 476. 
nigrispinum, IV"18. 
nigrovaria , III., 355. 
♦Nomadacria, I., 143; IV., 7. 

orientalisy IV., 11. 

Ornithacris, IV., 9. 
Ortbacantbacris, I., 133, 142 
n., 489. 

♦Pacbyocris, L, 140 ; IL, 477. 
♦Packynotacris, I., 140; II., 479. 
paltidicomis, IV., 15. 
papuasica, IIL, 856. 
paranensie, EL 484. 
pardalinum, II., 488. 
parvula, IV., 3. 

♦JPatanga, I., 148; HI., 862. 
peregrina , II., 484. 

Phyxocra, I., 134,138; II., 473. 
♦picta, IL. 481: III., 360. 
pictula, IV., 12. 
plagiata , IV., 5, 6. 
prasina, V., 103. 
pradnus, II., 475; V., 110. 
proxima, IV., 5. 
pulcbripes, III., 357. 
punctata, II., 483. 
pur pur if era, IV., 7. 

radama, V., 104, 
rmaceus , V., 97. 
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rauavalose, V., 106. 
renkensis, 13., 474. 

♦Rkadinacris, I., 141; II., 485. 
♦Rhytidacris, I., 141; II., 482. 
rosea, V., 107. 

♦rouxi, OX, 857. 
rubetium, IV., 7,12. 
rubescens, III., 365. 
rubripes, V., 110. 
ruficornis, IV., 14,17; V., 
rugegeana, V., 109. 

sancta-maria , IV., 7. 
sanguinea, V., 109. 

♦saravakensis, III., 358. 
Schistocerca, I., 183, 141 j 31., 
483. 

Bchistocercoides, II., 485. 
8C''obiculatus, IL, 474. . 
set latum (subsellatum in the text 
is a misprint),H., 484. 
septemfasciata, lV., 7,10. 
eigillata, II., 482. 
signata, III., 359. 

♦sjbstedti, HI., 357. 
splialera , II., 488. 
stercoraria, III., 359. 
sternocardias, III., 305. 
strenua, II., 474. 
subimmaculata , IV., 18. 
subliturata V., 97. 


subseUata, II., 484; IV., 7. 
succincta, Hi., 365; IV., 15. 
♦sumatrensis, III., 854. 

tatarica, IL, 484; V., 96. 
tectifera, IL, 488. 
teuebrosa, III., 862. 
tereticolle , IV., 18. 
transiens, UI., 356. 
turbida, IV., 13. 

*ugandana , I., 148. 

♦unicolor, V., 101. 

♦uvaroTi, V., 109. 

♦Valanga, L, 143; III., 845. 
validiceps, II., 476. 
variegata , V., 98, 99. 
variolosa^ II., 474. 
yinosa, IL, 478. 
yiolascens, II., 478. 
yittata, III., 358. 
mttaticoUis, 133., 362. 

walkeri, V., 100. 
wemerella, II., 488. 
♦Willemsea, I., 142; II., 489, 
wingatei, II., 478. 

zehntneri, V., 111. 


IV ,—New Species of Cucumaria/rom Monterey Bay , 
California *. By Harrington Wells. 

[Plate HI.] 

During the summer of 1923, the author was engaged in 
making a survey of the Holothurioidea occurring between 
the tides and in the shallow water of Monterey Bay. A 
limited amount of bottled material, previously collected, 
was available at the Hopkins Marine Station. These 
specimens served as a working nucleus. Material and 
literature in the department of Zoology at Stanford 
University were also drawn upon as needed, The thesis 

♦ From the Hopkins Marine Station of Stanford University. Com*' 
munioated by W. JK, Fisher. 

Ann. & Mag , N. Hist . Ser. 9* Voh xiv. 8 
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which embodied the results of this investigation was pre¬ 
sented to the University in partial fulfilment of the require¬ 
ments for the degree of Master of Arts. Of the twelve 
species recorded, three are believed to be new and another 
is placed as a distinct variety. A discussion of these 
Holothurians, all of which are members of the genus 
Cucumaria , is the purpose of this paper, 

Cucumaria fisheri, sp. n. 

Description .— Tentacles 10 , dendroid, all equal in size. 
Length of largest adult in life 60 mm.; width 10 mm. ; 
length of same specimen in alcohol 4 7 mm. Colour in life 


Fig.l. 



Cucumaria JUherU a, small 4-holed button ; b, medium-sized 
spiny button. 

yellow, with prominent brown spots scattered over the 
surface of the body 5 colour in alcohol white, with blackish- 
brown spots. The pedicels are in a double row along each 
ambulacrum. There are no pedicels on the intcrambulacra* 
Five small anal papillae are present. The retractor muscles 
are given off from the longitudinal muscles at a point about 
two-thirds the length of the animal, measuring from the 
anterior end. Respiratory trees 2. Polian vesicle 1, 
about 12 mm. in length, situated just to the left of the 
median dorsal ambulacrum. Stone-canal single; the 
madreporic plate being imbedded in the dorsal mesentery to 
the right of the median dorsal ambulacrum. Calcareous 
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deposits: numerous thick knobbed buttons with from two to 
forty perforations. Most of these buttons have one end 
drawn out as a spiuy projection. 

Type .—The type will be deposited in the U.S. National 
Museum; paratypes in the British Museum (Natural 
History), Museum of Comparative Zoology, and in the 
Zoological Collections of Stanford University. 

Specimens examimed. —Twenty-two, from off Monterey, 
shale, 12 fathoms; and from Macrocystis Ci{ hold-fasts/' 

1 fathom. 

Discussion .—Clark* mentioned this Cucumaria, believing 
it to be C. albida, Brandt, lie examined but one specimen 
(sent from Pacific Grove, Calif.), and described it as 
follows:—“ One specimen is apparently an individual of 
the species which Selenka described as c Cucumaria albida , 
Brandt.’ It is 75 mm. long and is perfectly wmte, though 
in life it is said to have been * yellowish with brown spots/ 
The calcareous deposits are not abundant, and agree exactly 
with Selenka’s figure. The specimen, moreover, agrees with 
his descriptions, except that there is only one Polian vesicle 
and one stone-canal." 

Selenka + also described but a single specimen, preserved 
in alcohol. My translation o£ his description runs as 
follows :—“ Brandt describes the species thus: ‘The anus 
is armed with five teeth. The tube-feet are in five broad 
longitudinal rows ; in each row 2-4* feet are close together. 
The calcareous deposits of the skin are obloug in shape, 
*06 mm. long, and take the form of scattered plates. The 
sucking-disks on the feet are very small. The animal is 
uncoloured; the tentacles brownish. Only one specimen, 
50 mm. long and 10 mm. thick, lies before me. The 
tentacles are like those of Cucumaria frondosa, Gunn. Five 
large retractor muscles arise in the middle of the body, 
and are inserted in the calcareous ring, which is shaped 
like that of Psolus pliantapus . Around the circular canal 
hang many (about 60) little button-shaped stone-canals; 
and on the ventral side are three Polian vesicles. Habitat: 
Sitka.* Brandt’s all-too-short description will-pass very 
well for the specimen before me. His account fits my 
specimen so closely that it is not improbable that it belongs 
to C. albida, hence I do not hesitate in classifying it under 
that head/’ 

* u The Holothurians of the Pacific Coast of North America,” Zool. 
Anz. vol. xxiv. p. 165 (1901). 
t Zeitsclir. lur Wiss., Zoologie, vol. xui. (1807). 

b* 
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Accompanying Selenka’s description is one figure of a 
button, more or less oblong in shape, perforated by five 
holes. An occasional spicule may have a shape resembling 
this figure, but the great majority agree far better -with the 
spicules pictured by Semper (1868) as £7. lemina. It was 
this latter resemblance that caused Clark to believe that a 
few small white Cucumarias which he had in his collection 
were specimens of Cucumaria miniata , Brandt. These 
specimens, however, were in reality members of the species 
C. fisheri , but they differ so markedly in several respects that 
I have placed them as a distinct variety, and will describe 
them in detail under a separate head. 

Ludwig * states that in his opinion Brandt's Cladodactyla 
miniata is identical with Cucumaria frondosa, Gunn. In the 
same group he places Cucumaria calif arnica, Semper, Cucu¬ 
maria japonica , Semper, Cucumaria fallax, Ludwig, and 
Cucumaria albida , Selenka. Of this last, which concerns 
us at present, he says, in German: “We must, however, 
put Cucumaria albida , Selenka, which, as we have seen, 
cannot be, as Selenka believed, identical with Brandt's 
Cladodactyla albida,, in the same group as Cucumaria fron¬ 
dosa; for I am positive that Selenka's Cucumaria albida 
is but a young specimen of Cladodactyla miniata , Brandt. 
All in all, I believe both Cucumaria albida , Selenka, and 
Cucumaria fallax (my own species) to he identical with 
Cladodactyla miniata , Brandt." 

To sum up, then: In my opinion Selenka’s specimen was 
in reality a young Cucumaria miniata . A careful comparison 
of the two descriptions, as well as a painstaking perusal of 
the available literature bearing on the subject in point, 
leaves no doubt of this. Clark ( loc . cit.) undoubtedly had 
before him a single specimen of Cucumaria fisheri . He 
remarks that the collector said the animal was yellow with 
brown spots when alive. He states that there is only one 
Polian vesicle and one stone-canal in his specimen, while 
both Selenka and Ludwig insist that Cucumaria albida , 
Selenka, has three Polian vesicles and many (about 60) 
stone-canals! Clark states that in his specimen “the 
calcareous deposits are not abundant, and agree exactly 
with Selenka’s figure." The only conceivable explanation 
of this last observation is that the single specimen which 
Clark examined was preserved in some fluid which dissolved 
away many of the calcareous deposits. A fact which lends 
support to this theory is that his specimen had turned 


* Zeitschr. fur Wiss., Zoologie, voL xxxv. (1881). 
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completely white, and had entirely lost its spots, within a 
year from the time it was put in the bottle. My specimens 
retain their spots in 75 % alcohol ten months after being 
bottled, and, if anything, these are darker than in life. 
Finally, while both Selenka and Ludwig find five prominent 
anal teeth on their specimens, there are none on any of the 
specimens before me. 

I take great pleasure in naming this species after Dr. W. K. 
Fisher, Director of the Hopkins Marine Station of Stanford 
University. 


Cucumaria fishery forma astigmata , forma nov. 

Description .—'Tentacles 10, dendroid, equal in size in 
adult specimens. Length of largest adult in life 50 mm.; 

Fiff.2. 



Cucumaria Jisheri, forma astigmata , nov. a, small 3-hoIed button ; 
b, medium-sized spiny button. 

width 9 mm.; length of same specimen in alcohol 41 mm. 
Colour in life orange-yellow, without spots of any kind ; 
in alcohol dirty white. The pedicels are in a double row 
on each ambulacrum, but are also scattered on the inter¬ 
ambulacra in all specimens. Five small anal papillae ter¬ 
minate the ambulacra. The retractor muscles join the 
longitudinal muscles at a point slightly less than two-thirds 
the length of the animal, measuring from the anterior end. 
Respiratory trees 2. Polian vesicle 1, about 6 mm. long, 
on the left of the median dorsal ambulacrum. Stone-canal 
1, the madreporic body being imbedded in the dorsal 
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mesentery to the right of the median dorsal ambulacrum. 
Calcaieous deposits: identical with those of Cucumaria 
fisheii, forma j fisheri. 

Type .—The type will be deposited in the U.S. National 
Museum; paratypes in the British Museum (Natural 
History), Museum of Comparative Zoology, and in the 
Zoological Collections o£ Stanford University. 

Specimens examined .—Forty-four, low tide, at 1 fathom, 
and 12 fathoms on Macrocystis “hold-fasts,” and on 
fenestrated shale, off Monterey and Cabrillo Point, Pacific 
Grove. 

Discussion .—As will be seen by a comparison of their 
respective descriptions, this variety differs from C. fisheri 
in two points only. These are constant differences, how¬ 
ever. First, typical fisheri is yellow vitli many brown 
spots or “freckles”; forma asriymata is yellow-orange in 
colour and has no spots whatever. Secondly, fisheri has 
no pedicels on the interambulacra; astigmata has pedicels 
on the interambulacra. 

Clark (loc. cit . 1901) received what were doubtless a few 
very young specimens of this variety from Pacific Grove, 
and thought that they might possibly be C. miniata , Brandt. 
Quoting from his description: “All of the remaining 
specimens are small white Cucumarias, the largest 24> mm. 
long. The largest one is said to have been pinkish in life, 
with pink tentacles. Besides the double row of pedicels on 
the ambulacra, these specimens all have scattered pedicels 
on the interambulacra. The calcareous deposits consist of 
very numerous, thick, knobbed lenticular buttons, with 
about 12 perforations j and most of them have one end 
drawn out as a spiny projection. These deposits resemble 
those of C . lemma , Semper, and consequently I am inclined 
to think that these 5 specimens from Pacific Grove repre¬ 
sent Brandt’s species miniata , which according to Ludwig 
has deposits like leonina. But the presence of interambu- 
lacral pedicels makes me doubtful. If these are miniata , 
and the large one previously reported is albida, Selenka, as 
seems probable, then Ludwig is wrong in supposing them 
to be identical. If these specimens are not miniata , they 
probably represent a new species.” 

The similarity of the calcareous deposits of this variety to 
those of C . leonina , Semper, has previously been mentioned. 
3u no other respect are these specimens similar to C. miniata, 
Brandt, as was shown in the foregoing description of 
C. fisheri. 
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Cucumaria cosmotyrsitus , sp, n. 

Description .—Tentacles 10, dendroid, the two ventral 
smaller. Length in life of largest specimen 29 mm.; 
length of same specimen in alcohol 26 mm.; width in 
life 6 mm.; width in alcohol 4*5 mm. Colour in life 
white; in alcohol a dirty white. Pedicels rather long for 
the size of the animal and in a double row on each 
ambulacrum. There are no pedicels on any of the inter¬ 
ambulacra. The retractor muscles are well developed, as 
two of my specimens are strongly contracted. They are 
given off from the longitudinal muscles at a point about 


Pig. 3. 



Cucumaria cosmotyrsitus , sp. n. a, disk of medium-sized table, showing 
the two parallel central holes; b, table, edge view ; c, supporting 
rod, showing the characteristic large ornate tower. 


two-thirds the length of the animal, measuring from the 
anterior end. PoUan vesicle 1, short, vesicular. Stone- 
canal 1, minute. Calcareous deposits: many knobbed 
tables, with two large parallel holes in the middle of the 
disk and supporting rods—the latter with large ornate 
towers. 

Type v—-Will be deposited in the U.S. National Museum ; 
paratypes in the Zoological Collections, Stanford University. 

Specimens examined. —Three, off Monterey, fenestrated 
shale, 12 fathoms; Cabrillo Point, 1 fathom, Macrocystis 
w hold-fasts” 

Discussion .—Only one live specimen was observed. It 
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was taken from the hold-fasts of Macrocystis pyrifera, a 
giant kelp, pulled up from the sandy bottom of Station 
Cove. The pedicels, as noted above, were long in life. 
The specimen is about the same size as C. longipeda, Semper, 
but otherwise differs markedly from that Holothurian. The' 
calcareous deposits are unique, and I have derived the 
specific name from the characteristic ornate tower of the 
supporting rods. 

Cucumaria temicoriata , sp. n. 

Description .—Tentacles 10, dendroid, the two ventral 
smaller. Length of largest specimen in alcohol 84 mm.; 


Fig. 4. 



width in alcohol 6 mm. Colour in alcohol white. Length, 
width, and colour in life unknown. The pedicels are small 
and scattered. They are situated in a double row on each 
of the ambulacra. There are no pedicels on the thin wide 
ambulacra. The skin is soft to the touch and very thin, 
but contains abundant calcareous deposits. Anal teeth or 
papillae lacking. The retractor muscles, which are well 
developed, join the longitudinal muscles at about the middle 
of the body. The respiratory trees and the posterior end 
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of the alimentary canal have been evaginated in both my 
specimens, Polian vesicle 1, ventral and vesicular. It 
is about 4 mm. in length. Stone-canal and madreporic 
plate single and minute. Calcareous deposits: nearly all 
are tables with more or less rounded disk and^ low spire. 
Supporting rods are present; these are raised in a simple 
tower. A few scattered perforated irregular plates are also 
present. These have no spires. All have smooth margins 
and are very small in size. 

Although naturally hesitant in basing a new species upon 
but two individuals, I am unable to place them with any of 
the species now known. The specific name is derived from 
the characteristic thin delicate nature of the body-wall. 

Type .—Will be deposited in the TJ.S. National Museum; 
paratype in the Zoological Collections of Stanford Uni¬ 
versity. 

Specimens examined .—Two, off Monterey, 12 fathoms. 

EXPLANATION OF PLATE ILL 

Fig. 1. Cucumaria fiskeri. 

Fig. 2 . Cucumaria Hshem\ forma astigmata. 

Fig . f3. Cucumana cosmotyrsitus. 

Fig. 4. Cucumaria tenuicoriata. 

All 1? natural size. 


Y .—Some Decapod Crustaceans (Callianassa and Ranina) 
from the Oligocene of Washington State, TJ.S.A. By 
Thomas H. Withers, F.G.S. 

(Published hy permission of the Trustees of the British Museum.) 

[Plate IV.] 

Among the foreign collection of fossil Decapods in the 
Geological Department of the British Museum is a small 
suite of eleven specimens from Clallam Bay, Washington 
State, U.S.A. These were obtained from Dr. Robt. Brown 
in 1868. Ten specimens are referable to a single new species 
of Ccdlianassa (C. clallamensis). A species of Callianassa 
( G . oregonensis ) has been described by J. D. Dana (1849) 
from the neighbouring state of Oregon, but the present 
specimens evidently do not belong to it. The eleventh 
specimen represents a new species of Ranina {R. americaim). 
This is of importance, since with the exception of a Ranina 
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from the Eocene (Tejon formation) of California, figured 
without description under the name of Cancer (?), sp. 6, by 
Dickerson, 1916, Univ. Calif. Publ. Geol. vol. ix. p. 427, 
pi. xlii. fig. 12 (ventral view), no fossil species of Kanina 
lias been made known from either North or South America. 
All the specimens of Callianassa arc enclosed in nodules, 
but the Kanina does not appear to have been enclosed in a 
nodule and is in a different matrix. 

Clallam Bay is near the western extremity of Washington 
State on the south shore of the Strait of St. Juan de Fuca, 
south of Vancouver Island. The occurrence of fossil 
Decapod Crustaceans in this neighbourhood is not un¬ 
known, for 0. E. Weaver (1912, u A Preliminary Report on 
the Tertiary Palaeontology of Western Washington/* Bull. 
No. 15, Washington Geol. Surv. p. 80) states:—“Certain 
portions of the Blakeley formation are characterized by hard 
flinty semi-calcareous coucretions which, when cracked open 
nearly always contain the fossil remains of crabs. Many of 
these are well-preserved. They occur most abundantly in 
the shale bluffs at Porter, Chehalis County aud in the 
northern part of the Pacific County, north of the town of 
Menlo/’ The Blakeley formation of Western Washington 
was referred (p. 11) to the Lower Miocene. In a later 
paper, C. E. Weaver (1916, “The Tertiary Formations of 
Western Washington/* Bull. No. 13, Washington Geol. 
Surv. p. 81), considered the Blakeley formation to be of 
Upper Oligocene age, and it is said to be characterized by 
the Pelecypod Acila gettysburgensis , Reagan. 

Family CallianassidaB. 

Genus Callianassa, Leach, 1814. 

Callianassa clallamensis , sp. n. (PI. IV. figs. 4-7.) 

Distribution .—Upper Oligocene (Blakeley formation) : 
Clallam Bay, south shore of Strait of Juan de Fuca, 
Washington State, U.S.A. 

Material .—Ten specimens (one a counterpart) in the 
Geological Department of the British Museum, registered 
In. 23789-In. 23797. 

Holotype. —A left cheliped (PL IV. fig. 4), Brit. Mus., 
In. 23789. 

Description .—All the specimens are in nodules, which 
are intensely hard; consequently the matrix is difficult to 
remove. The surface of the specimens, however, is hard 
tod ivell-preserved, but very liable to flake off under 
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pressure. Judging from these few specimens, the whole 
cheliped is frequently preserved. In each specimen only 
the outer or inner surface is exposed, and, since none is 
quite complete, several specimens are necessary to gain an 
idea of the structure of the species. 

Hand quadrate, length exceeding the height, with a small 
spine at the outer margin of the sinus between the fingers. 
Upper and lower margins almost parallel, slightly con¬ 
verging distally. Upper margin slightly convex, lower 
margin very slightly sinuous ; both margins have the edge 
slightly raised to form a thin smooth rim on the outer 
surface (PI. IV. fig. 6). Possibly tbe lower edge is serrated 
on the inner face, but only one specimen shows the inner 
surface, and this lia& the lower border broken. Outer sur¬ 
face moderately convex longitudinally, with a row of minute 
circular sockets (possibly six) extending close up against 
the rim of the upper margin. A further row of somewhat 
longitudinally elongate tubercles, on the distal side of which 
are oval sockets, is situated a little above the rim on the 
lower margin; these tubercles become smaller or die out 
on the proximal half of the hand. An irregular group of 
comparatively large, widely spaced, longitudinally elongate 
tubercles, becoming larger distally, is situated on the lower 
distal half of the hand, near to the sinus between the 
fingers, and a single tubercle is apart from this group in 
the middle of the hand ; on the distal side of these tubercles 
are elongate sockets. There is a small group of smaller 
tubercles, variable in number in the several specimens, 
near to the distal extremity at the upper margin. 

Inner surface of hand apparently smooth, except for a 
small tubercle near the middle of the hand, a short vertical 
row of three to four close minute tubercles near to the 
distal extremity at the upper margin, and a similar vertical 
row of tubercles, not so closely disposed, near to the lateral 
articulation with the dactylus. The upper distal extremity 
of the hand is produced into a somewhat prominent node. 
Immovable finger outwardly convex, with a low wide tooth 
near to the middle of the finger on its upper (outer) margin, 
and a prominent sharp ridge extends along the middle of 
the finger and dies out between, but nearer to the upper 
one of two tubercles at the base of the finger (PI. IV. fig. 6). 
The inner face of the finger is not exposed in any of the 
specimens. 

Dactylus somewhat arcuate, triangular in transverse sec¬ 
tion, with the upper face wide and concave, the outer face 
convex, and the inner face generally concave. Upper surface 
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with three unequal low nodes near the proximal end. Outer 
margin of upper surface tuberculated at its proximal end, 
the tubercles being small, and forming two close and some¬ 
what alternating rows (PL IV. fig. 5). Below the tubercles 
the surface is somewhat smooth and flattened, and the lower 
part is thrown into a row of irregular nodes. Inner face 
(Pl. IV. fig. 7) with the proximal end of the upper margin 
having two small tubercles. A prominent sharp ridge 
extends obliquely from the lower basal end to the finger 
tip; it emerges from a small rounded group of tubercles 
towards the base of the finger, and the base of the ridge 
itself is formed of a single line of five close tubercles. A 
single tubercle is seen in the middle of the finger above the 
ridge. Below the ridge the finger is steeply inclined down¬ 
wards and forms a long low tooth. 

Carpus much shorter than the baud in length, upper 
margin nearly straight, the lower margin curving upwards 
to the proximal end; apparently the upper and lower 
margins on the outer face have a rim as on the hand. 

Merus about the same length as the carpus, very much 
narrower, upper margin convex, lower margin concave, the 
surface sharply and transversely ridged one-third the width 
of the lower margin, and the lower proximal corner produced 
into a sharp spine. 

Remarks .—J. D. Dana (1849, Wilkes U.S. Explor. Exped. 
vol. x. p. 722, pl, xvii. fig. 3) described a species of Gallia - 
nassa (C, oregonensis) from “Calcareous concretions of the 
argillaceous rock,” said to be of Miocene age, near Astoria, 
Oregon. The type is a cheliped evidently exhibiting the 
inner surface, and the joints of the leg are said to be smooth. 
Judging from his figure, which is said to be of natural size, 
his measurement of £ inches for the length of the hand, 
includes the fingers. Actually the figure shows that the 
hand is shorter than the carpus, and not of the same 
length. 

The present specimens differ at once from C, oregonensis 
in having a very much shorter carpus, for the hand is twice 
the length of the carpus. Only one specimen (Pl. IV. 
fig. 7) shows the inner surface, and this agrees with the 
type of C, oregonensis in being smooth, except that it has a 
single small tubercle in the middle of the hand > its lower 
margin is broken, so that it cannot be seen whether it was 
serrated as in C, oregonensis, 

CaUianassa clallamensis is evidently allied to C, spinulosa , 
Bathbun (1918, Bull. 103, U.S. Nat. Mus. p. 143, pl. lxL 
figs. 6-9), from the Oligocene (in nodules) of the Panama 
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Canal Zone. The carpus, merus, and dactylus of C. spinulosa 
are not known, but the hand differs in being shorter in com¬ 
parison with the height, the upper and lower margins are 
more convergent distally, and the tubercles on the lower 
distal half of the hand are more densely disposed. The two 
species agree in having a small spine between the fingers. 

Family Raninidse. 

Genus Ranina, Lamarck, 1801. 

The genus has been found in the Cretaceous (Cenomanian) 
and Tertiary (Eocene to Miocene) of Europe and in the 
Tertiary of India and Borneo, and occurs isolated in the 
Tertiary of Trinidad. Its discovery in the Tertiary of 
the western side of North America considerably extends 
its known geographical range. Only a single species, Ranina 
ranina (Linnaeus), is found living, and this is confined to the 
Indo-Pacific region. 

Fabiani (1910, Atti Acc. sci. veneto-trentino-istriani, 
ser. 8, tom. iii. p. 85) has divided the species of Ranina 
into two groups, namely, Lophoranina (type, R . marestiana , 
Koenig) and Eteroranina (type, R, dentata , Latreille,=s 
R. ranina (Linnaeus)). The species jR. americana, sp. n., 
belongs to the latter group, which, however, should be 
called Ranina , s. str. Since the Tertiary species from 
Trinidad, India, and Ceylon belong to Lophoranina , jR. 
americana , sp. n., assumes further importance as being the 
first-described fossil species of Ranina, s. str., occurring 
outside Europe. 

Ranina americana , sp. n. (PI. IV. figs. 1-8.) 

Diagnosis .—A Ranina with the outer surface of the 
cephalothorax smooth, except for the sides on the anterior 
half, where the surface is marked with semicircular incisions, 
behind which the surface is raistd and the edge finely 
toothed ; these markings are somewhat coarser anteriorly. 
First sternite widely trifid, the episternum with the anterior 
margins forming an obtuse angle and the posterior margins 
obliquely inclined outwards. 

Distribution .—Upper Oligocene (Blakeley formation), in a 
matrix of greenish-grey sandstone: Clallam Bay, south shore 
of Strait of Juan de Fuca, “Washington State, TJ.S.A. 

Holotype .—A single imperfect cephalothorax in the 
Geological Department of the British Museum, registered 
In. 23798. Obtained from Dr. Robt. Brown, 1868. 
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Description .—Cephalothorax elongate-ovoid, moderately 
convex transversely, width of orbito-frontal margin about 
equal to half that of the carapace. Length, imperfect, 
60 mm.; breadth 48 mm. Antero-latcral margins with 
three large lobes, very narrowly and deeply separated. 
The anterior lobe on the left side is the only one preserved 
entire, and this has a broadly rounded margiu; the middle 
lobe is of about the same width, but evidently projected beyond 
the others; the third and posterior lobe being small and 
projected only to a small extent. The postero-lateral margins 
converge posteriorly, are slightly raised to form a rim, which 
is weakly serrated above. The orbito-frontal margin is 
broken away, but on the right side is an impression of the 
eye-stalk and on the left the eye-stalk itself. Outer surface 
smooth except ou the sides of the anterior half of the 
carapace, where there are semicircular incisious, behind 
which the surface is raised and the edges slightly toothed’; 
these markings are somewhat coarser anteriorly. On the 
inner surface only the anterior half of the specimen is 
preserved, and the pterygostomian plates, the third maxilli- 
pedes, and the first sternal plate are displaced. Pterygo¬ 
stomian plates extremely convex, with the sides bordering the 
buccal cavity slightly excavated, and below there is a small 
rounded excavation for the basal joint of the third maxilli- 
pedes; the inner half of the surface is smooth and minutely 
pitted, and the outer half is coarsely ornamented with raised 
scale-like markings, toothed on the anterior edge, and these 
markings become more closely disposed towards the outer 
margin. Third maxillipedes much elongated. First sternite 
widely trifid, with the outer lobes widely rounded, wider 
than the middle lobe or episternum ; the sides curve down¬ 
ward and become subparallel. Surface of first sternite 
marked by a number of pits, forming an almost symmetrical 
pattern (see PI. IV. fig. 3). Episternum with the anterior 
margins forming an obtuse angle and the posterior margins 
slightly inclined outwards. Brauchiostegite with the buccal 
margin sinuous, obliquely inclined outwards, and the margin 
adjoining the pterygostomian plate bordered by a close line 
of pits; the middle of the plate is raised to form a ridge, 
steep-sided and somewhat concave on the outer side, where 
there are a number of coarse but small scale-like markings. 
A few similar, but smaller, markings are situated near to 
the buccal margin. 

Remarks .—This species evidently approaches i?. granulosa , 
Milne-Edwards (1872, Ann. Sci. Geol. iii. Art. 3, p. 5, 
pi. viii.), from the Miocene, near Dax, Gironde, France. 
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R. granulosa , however, has the outer surface of the cephalo- 
thorax entirely granulate, thus differing much in type _ of 
ornament. While the lobes on the antero-lateral margins 
are very similar, they have wider interspaces; and of the 
sternal plates the episternum has more curved sides, which 
is quite different from R. americana, in which the margins 
are straight. 


EXPLANATION OF PLATE IV. 

JRanina americana , sp. n. 

j Fig. 3. Cephalothorax. Outer view. Holotype. Brit. Mus., In. 23798. 
Nat. size. 

Fig . 2. Left side \iew of same. 

Fig, 3. Ventral view of same. 

Callianassa clallamensis, sp. n. 

Fig. 4. Left cheliped (propodus, carpus, and merus). Outer view. 
Holotype. Brit. Mus., In. 28789. 

Fig, 5. Right cheliped (propodus and dactylus). Outer view. Brit. Mus., 
In. 23790. 

Fig. 6. Right cheliped (propodus, carpus, and base of dactylus). Outer 
view. Brit. Mus., In. 23791. 

Fig. 7. Left cheliped (carpus, propodus with immovable finger broken 
off, and dactylus). Inner view. Brit. Mus., In. 23792. 

All figures nat. size. 


VI .—Note on a new Cephalopod, Cirroteuthis (Cirroteuthopsis 
massyse, Gnmpe . By Anne L. Massy. 

In 1907, having just begun to study that fascinating group, 
the Cephalopoda, I took advantage of a visit of Dr, Hoyle 
to Dublin to obtain his opinion on a handsome specimen of 
Cirroteuthis , which had been trawled during investigations 
carried out by the Fisheries Branch of the Department of 
Agriculture and Technical Instiuction for Ireland (now the 
Ministry of Fisheries), in 50° 33/ N., 11° 31' W., at sound¬ 
ings of 670-770 fathoms*. lie advised me to refer it w with 
some reservation to Cirroteuthis umbellata , P- Fischer. 9 ' 
The known examples of this family are few in number, 
and very much alike. Some were, moreover, obtained in 
very bad condition; and others have been insufficiently 
described. 


♦ Fisheries, Ireland Sci. Invest. 1907, i. [1909]. 



128 Miss A. L. Massy on a new Cephalopod. 

A difference in the shape of the cartilage, which supports 
the fins, led Hoyle * to separate those having more or less 
horseshoe-shaped cartilages to the genus Stauroteuthis , while 
for those in which the cartilage was somewhat saddle-shaped 
he retained the name of Cirroteuthis. 

Grimpe t supports the view of Hoyle, and considers that 
“ Cirroteuthis” umbellata should be called Stauroteuthis 
umbellata on account of its having a horseshoe-shaped 
cartilage. As the Irish example referred to above has a 
saddle-shaped cartilage at the posteiior end of the body, it 
is evident that it is a different species to C. umbellata . 

Furthermore, on account of a peculiar arrangement of the 
cirri, which appear to be placed on a line with the suckers, 
instead of alternating with them, Grimpe, op. cit. y considers 
that it should be separated as a subgenus; and gives it the 
name of Cirroteuthis ( Cirroteuthopsis) massyce. The specimen 
is preserved in the National Museum, Dublin, where 
Mr. Nichols and I have recently re-examined it. On all 
the arms which we could conveniently see the cirri appear 
to be usually on a line with the central cup of the sucker, 
occasionally they are on a line with the posterior edge of the 
sucker, but none appeared to be lower than that level. 
Whether the cirri occupied this position in life, or whether 
their nnnsual situation is caused by possible spreading of the 
soft tissues produced by the specimen having been placed in 
5 per cent, formalin, is a question which can hardly be 
definitely settled in the case of a single individual. 

Therefore, for the present, it would seem to be necessary 
to exercise caution as to the exact status of this example. 
Possibly the young Cirroteuthis previously recorded from 
the Irish coast and the young specimen taken off the coast 
of France, and provisionally named C . oaudani } Joubin, and 
the present example, all belong to the same species. 

It should, however, be remembered that C . umbellata , 
Fischer, and C . megaptera , Verrill, have both been recorded 
also from this part of the Atlantic §. 

C . m&lleri , Eschr., would seem to be restricted, as far as 
our present knowledge goes, entirely to Arctic regions. 

It would be quite possible, however, for such a deep-water 
species to extend its southern limit to S.W. Ireland. 

Besides the position of the cirri, the chief differences 
between (7. mulleri and the species under consideration are 

* Bull. Mus. Comp. Zool. Harv. ColL xliii. 1904. p. 3. 

t Zool. Anzeiger, BA 11. No. 11, Sept. 1920. 

t Hoyle, Ann. Kep. Fish., Ireland, 1902-3, Pt ii. App. iii. [1905]. 

§ Joubin, Ann. Univ. Lyon, voL xxvi. p. 247,1896. 
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that in C. massyce the dorsal arms are enormously developed 
and the umbrella reaches higher on them than on the lateral 
and ventral arms. The first of these differences is very 
probably due to sex-dimorphism. 

The figure of <7. mfilleri given by Eschricht, and repro¬ 
duced by Pfeffer*, if correct, shows that an important 
difference exists in the position of the fins, as these, n 
(7. masst/ce, are placed much nearer the end of the body. 

I am indebted to M. Jutibin for most kindly having a 
complete copy of his paper on C. caudanif typed for me, 
including a tracing of the drawing, as 1 was unable to obtain 
access to the paper in Dublin. 

(7. caudani was in very bad condition, and was char icterized 
by enormous eyes, and a very broad short body with small 
fins, placed quite posteriorly. The cirri were excessively 
short and appeared to alternate with the suckers. 

The cartilage is not mentioned, probably owing to the 
very small size of the specimen. In the figure, which is 
very slightly enlarged, the breadth of the body is 30 mm. 
Of this space 20 mm. is occupied by the eyes. The total 
length, if the arms were unmutilated, would probably be 
about 95 mm. 

Grimpe, op. cit ., p. 232, attaches great importance to the- 
shape of the cartilage supporting the fins. In actual practice 
the difference between a horseshoe or a saddle-shaped carti¬ 
lage, felt through the skin, as it usually has to be on account 
ot the rarity ot the specimens, is not at all easy to recognize. 
As M. Joubinf remarks: “ Ce caract&re est tr6s difficile k 
constater avec precision puisque Pop. iPa g6n£ralement qu’uii 
ou deux 6chantillons qu’on ne peut diss6quer. En outre il 
faudra voir plus tard, lorsqu’on aura pu examiner un plus 
grand nombre d’individus, jusqu'k"quel point ce caractfere 
est fixe ; enfin ces C6phalopodes sont si semblables entre 
eux, tous leurs autres caract&res different si peu, sauf celui-lk, 
quM n’y a vraiment pas \i matibie k justifier une division de 
Pancien genre Cirroteuthis en deux genres Stauroteuthis et 
Cirrotndkis sensu stricto. ... Je dois avouer que je n’attache 
pas k la forme de ce cartilage une importance assez grande 
pour en fuire le critlrium de la distinction des deux genres. 
Dans les deux cas il est un demi-circle, aplati et dilate cliez 
Tun, en demi-anneau chez Pautre. Ce sont les diffeienoes 
tout au plus sp6cifiques et qui vraisemblablement perdrout 

* i Nordisches Planktort,’ IV. Cephalopoden, Leipzig, 1908, p. 23. 

t Ann. Univ. Lyon, voi xxvi. p. 247,1896. 

X lies. Camp. Sci. Albert, l er fasc. liv. 1920, pp. 14-15 and 21. 

Attn, tk Mag . X. Hist. tier. 9. Vol. xiv. 9 
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tout caractbre d’exclusivit^ quand on aura, sur de plus 
nombreux documents, constat6 des formes intermddiaires.” 
Hoyle * has, moreover, observed with regard to Girroteutlm 
meangensis , Hoyle: “I found a young individual with the 
cartilage disposed as in Stauroteuthis , while in a larger one 
it was placed in the usual manner/' 

This observation suggested the idea that possibly the 
cartilage might be horseshoe-shaped in young individuals, 
and gradually become saddle-shaped. 

An examination of the lengths given for a number of 
species of which the descriptions were available to me 
showed, however, that this is not the case. Some species 
described as having a horseshoe-shaped cartilage possessed 
a total length varying from 130-500 mm., while examples 
with saddle-shaped cartilage had a total length of 99- 
1155 mm. Until a very much larger number of individuals 
of this interesting family are available for examination, so 
that specimens of all sizes may be sacrificed partially in 
order to have the cartilage figured, this question as to 
whether the cartilage is of generic importance cannot, it 
would seem, be definitely decided. 


VII .—Descriptions of new African Bhopalocera . 

By G. T. Bethune-Baker, F.L.S., F.Z.S, 

Alana bicolor a, sp. n. 

and ? . Upperside : both wings ochraceous yellow, base 
for a restricted area black. The primaries have the costa 
broadly and terrnen very broadly black ; the black costa does 
not fill the entire cell and is invaded beyond the cell by 
the yellow ground-colour ; the cell is closed by a black patch 
confluent with the costa; the black terrnen is inwardly 
eoncave. Secondaries similar to the primaries. 

Underside: both wings with the yellow area, which is 
paler and specially so in the secondaries, similar to the 
upperside; the cells are closed by black dashes, and the 
black terrnen is invaded by a marginal row on the inner 
edge of pale yellowish internervuiar spots, and the yellow 
fringes are invaded along the veins by prominent blackish 
dashes in each wing. 

* 1 Challenger * Exp. Kept, on the Cephalopoda, Zool. vol. xvi. 1886, 

p. 61. 
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Expanse, c? 24-26, ? 28 mm. _ 

Hab. Usangu district (Neave\ one <J. Kongwa, Dar es 
Salaam, 7 <J and 1 ? * 

Type, in the British Museum; type, ?, in the Hope 
Museum, Oxford, with seven males, all from Kongwa, Dar 
es Salaam (K . St . A . Rogers). 

This is a pretty little species near aurantiaca , Butler. 


Epamera berbera , sp. n. 

$. Upperside: both wings pale bluish, not bright; in 
the primaries extending over all the cell and from there 
nearly to the tornus; in the secondaries over the cell and 
right along vein 6 nearly to the termeu; the rest of the 
wings blackish. 

Underside: both wings dark, dull ashy brown. Primaries 
with a dark dash closing the cell, a dark postmedian stripe 
abruptly broken and shifted outwards below veiu 5, a dark 
slightly curved submarginal line ; termen very finely dark. 
Secondaries with an irregular dark dash closing the cell, 
above which near the origin of vein 7 rises another irregular 
dark dash to vein 8 ; a very irregular postmedian line, broken 
and shifted outwards at veins 6, 5, 4, but at vein 3 shifted 
well inwards, from whence the line extends in an acute 
angle outwards into the middle of the fold, and then runs 
irregularly to the inner margin ; a black terminal spot below 
vein 3, and another black spot with slight metallic scaling 
at the anal angle on the slight lobe beyond the tail. All 
the dark dashes and lines have a certain amount of orange 
scaling visible in a strong light. 

Expanse 39 mm. 

Hab. Berbera (Somaliland), H. A. Byatt . 

Type in the British Museum. 1 ? . 

This is so very distinct an insect on the underside that I 
do not hesitate to describe it. 

Hypolyc<Bna buxtoni rogersi , forma nov. 

cJ. Both wings uniform, exceedingly dark purplish colour. 
Primaries with similarly coloured fringes, secondaries with 
white fringes and with a red lobe spot with blue metallic 
scaling. 

Underside: both wings white, very slightly dusky in the 
apical and terminal area of the primaries. Primaries with a 
fine reddish-orange dash closing the cell, a sharply-defined 
orange postmedian line indented inwards below the costa, 

9 * 
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a finer greyer subterminal line well curved inwards below 
the costa. Secondaries with a bright reddish subbasal spot 
below the costa, an exceedingly fine line closing the cell ; 
postraedian line ns in the primaries, but rather crcnulate, 
with an acute angle in the fold, and then ascending to the 
inner margin; subterminal line like the primaries, but 
curving round in the fold up to the termen ; a terminal dark 
line terminating in the upper black spot, which has an orange 
inner edge, and with a black and orange lobe-spot; between 
these two spots is some metallic-blue scaling. 

? . Upperside: both wings brown, with a large white 
patch in the postmedian area of each wing. Secondaries 
with a brown postmedian line angled on the fold, a broad 
subterminal line following the contour of the wings, a 
terminal stripe ending at the upper dark spot, between 
which and the other black spot is a suffusion of orange 
colour; lobe-spot orange-colour, with fine black external 
edging. # 

Underside as m the male. 

Expanse, c? 38, ? 36 mm. 

HaL Rabai, Mombasa (K. St. A. Rogers ). 

Types in the Hope Collection. A series. 

Eicochkysops, gen. nov. 

Primaries: wings broad, costa moderately arched, termen 
less arched; secondaries moderately evenly rounded. Head 
small, eyes glabrous; antennae fine, with a longish club, not 
spatulate. Neuration: primaries, cell longish ; vein 2 from 
beyond its centre, 3 from before the lower angle, 4 from the 
angle, 5 from the middle of the cell, 6 from the upper angle, 
7 from well behind the angle, 8 branched with 7 on a long 
stalk, 9 absent, 10 from a third from end of cell, 11 bent 
up to 12, but not actually touching it. Secondaries 2 
from the middle of the cell, 3 and 4 from the lower angle, 
5 from the middle, 7 from beyond the middle, slightly curved 
towards costa at the base ana long. 

The genitalia of the male have the tegumen large and 
specialized, the harpagines (clasps) are similar in shape to 
the long arm-like organ in most Catochrysops , but the furca 
is quite free—a mere bifurcate sclerite with no anellus. 

Type, Eicochrysops eicotrochilus. 

Eicochrysops eicotrochilus, sp. n. 

and ? . Upperside : both wings uniform, warm brown, 
slightly tawny in shade. In the secondaries there is a 
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black subanal terminal black spot* with a smaller and less 
distinct one beyond it edged broadly internally with orange 
yellow. 

Underside: both wings pale grey, with rather darker 
spots palely encircled. Primaries with a dash closing the 
cell; a postmedian row (placed well outwards) of six small 
spots, that below the costa being placed well inwards, the 
second, third, and fourth below each other, the fifth shifted 
slightly inwards, the sixth in line with the aforesaid three ; 
an indefinite row of terminal small spots, broadly encircled 
with whitish grey. Secondaries with three subbasal blackish 
dots below each other, the third on the inner margin, which 
has a very small one above it on the inner margin; a fifth 
blackish spot near the apex, and immediately below it is a 
grey spot, which is really the first spot of the postmedian 
row, but it is separated so much from it that it is better to 
mention it here ; cell closed by a dash ; postmedian row, in 
addition to the one mentioned, consists of six spots, two 
below vein 6, the next one shifted inwards, the following one 
shifted further in, that below vein 2 shifted outwards, and the 
last well inwards on the inner margin ; a row of subterminal 
darker dashes followed by a terminal row of subluuular 
spots ; a subanal black spot edged internally with orange- 
yellow, which extends into the next neural interspace. 

Expanse, £ 25-26, ? 22-25 mm. 

Hob. Fort Jameson, N.E. Rhodesia {Langshaw ); Ndarugu, 
Tanganyika District ( Feather ) ; Salisbury, Mashonaland 
(G. A . K. Marshall ) ; N.E. Rhodesia (Neave ). 

Types in my collection. A series. 

This species has hitherto been mixed up with mahallakomia , 
and is no doubt represented iu many collections as its 
female; when, however, I monographed the genus Cato- 
chrysops , as represented by Aurivillius in his fifteenth 
group of Cupido, I found out the error, and that we had 
another species with both sexes alike. It is very widely 
spread on the east side of Africa, occurring up to Nairobi, 
if not beyond. 

Both messqpns and mahallakoana , and also nandiana , should 
be placed in this genus, their genitalia and general pattern 
being similar. 


Eicochrysops rogersi, sp. n. 

<?. Upperside: both wings dull violet-blue, with the 
termen rather broadly brown; in the secondaries there is 
a black subanal terminal spot. 
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Underside: both wings pale stone-grey, with darker spots 
palely encircled. Primaries with a black dash closing the 
cell ; the postmedian row consists of six spots highly ex- 
curved in the radial area, the second, third, and fourth spots 
shifted well outwards, the third spot being placed slightly 
obliquely, fifth spot shifted well inwards, sixth underneath 
it on its outer half; a trace of a subterminal darkish grey 
row of dashes followed by a fainter trace of paler terminal 
dashes in a whitish-grey area. Secondaries with three very 
small blackish subbasal spots well separated below each 
other, the third on the inner margin having another above 
it also on the inner margin; a fifth blackish dot is shifted 
well outwards below vein 8, cell closed by a pale dash; the 
postmedian row consists of five spots scarcely darker than 
the ground-colour, the first three adjoining in a slight curve 
below vein 6, the fourth shifted inwards, and the fifth out¬ 
wards ; a subterminal row of dashes followed by a terminal 
row in a pale area ; a small black subanal terminal spot with 
a small internal orange-coloured edging. All the spots of 
the secondaries are faint and not easy to see. 

? . Upperside: both wings brown, with a very restricted 
basal a-rea of dark bluish superimposed scales, otherwise 
as in the male, except that the postmedian row of the 
secondaries has six spots instead of five, there being an 
additional spot above vein 6. 

Expanse, 21-25, $ 25 mm. 

Hab. Rabete, Kenya Colony, January 1921 (. KSt . A. 
Rogers ), 4 <J, 2 ? . 1 $, Tongido, E. Africa. 

Types in the Hope Museum, Oxford. 

This species is quite distinct from its other allies in 
colour and pattern ; the shape and prominence of the post- 
median row in the primaries place it next to eicotrochylus . 


Zeritis neriene muzizii , forma nov. 

. Differs from the type-form on the upperside in that 
it is less black. The underside is very different in colour ; 
though the pattern is similar, the black edging of spots 
and on the veins of the type is almost quite obsolescent; 
the ochreons spots of the type are replaced by a soft ash- 
grey, which gives quite a different appearance to the insect; 
the metallic markings of the type-form are in the primaries 
much reduced and in the secondaries are almost quite 
absent. 

In one darker specimen the absence of black above and 
below is not quite so pronounced. 
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Hab. Muzizi Porest, S. end of Lake Albert, S.E. Africa. 

Types in the Hope Museum, Oxford. 2 $ <?. 

Egumbia, gen. nov. 

? . Primaries triangular, broad ; costa arched at base, 
then straight to near apex ; termen very slightly arched. 
Secondaries smallish for the size of the insect, subtriangular. 
Thorax and abdomen robust. Head small, eyes glabrous, 
antennae shortish to about the middle of the costa, 

Neuration: primaries, cell reaching to about half the 
length of the wing 5 vein 2 from beyond the centre of the 
cell, 3 from well before the angle, 4 from the lower angle, 
5 from the middle of the discocellulars, 6 from the upper 
angle of the cell, 7 from the apex of the cell, 8 and 9 both 
stalked with 7 on longish stalks, 10 from a third before 
apex, 11 from before the middle of the cell. Secondaries 
with cell broad, not quite half the length of the wing; 
vein 2 from well beyond the middle of the ceil, 3 from just 
before the lower angle, 4 from the lower angle, 5 from near 
the centre of the discocellulars, 7 from well behind the 
upper angle, 8 highly upcurved and long. 

Type, Egumbia catori y B.-B. 

Egumbia catori , sp. n. 

S . Upperside: both wings blackish brown, with pale 
bluish patches. Primaries with a silvery-blue patch to 
a little beyond the cell, not reaching into the tornus. 
Secondaries with the patch more extensive, reaching to 
vein 6 and nearly into the anal angle, leaving a broad dark 
terminal border; no lobe and the termen very slightly 
scalloped. 

Underside: both wings pure snowy white entirely mark¬ 
less, the only mark being black points at the end of each 
vein, which show more prominently in the secondaries than 
in the primaries. 

Expanse 45-48 mm. 

Hab. Egumbe, Kabba Province, N. Nigeria, September 
(Gator). 

Tvpe in Cator’s collection. 2 ? $ . 

This genus should be included in the Epitoliuse. 
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VIIL —Two Abnormal Chela of Carcinus moenas, Tennant . 
By Michael Perkins, B.A., P.E.S. (Coutts-Trottor 
Student and Scholar of Trinity College, Cambridge, and 
Trotman Exhibitioner of the Worshipful Company of 
Haberdashers). 

The two abnormal chelae here described were found among 
661 specimens of Carcinus moenas , Pennant, winch were 
examined at the mouth of the Exe Estuary in March 1924; 
they are the first that have come under my notice among 



approximately 2500 British Carcinus whose chelae I have 
examined. One of these is a deformed chela of a kind 
whict seems not to have been reported up to tie present 
date, the other is a ttratological type which has not been 
found in Carcinus hitherto, though it is known in other 
Brachyura. 

Pigs. I .> a & b represent the outer and inner surfaces 
respectively of a chela whose indices are completely grown 
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together and fused; the fused points are attenuated 
in a manner which suggests that they have been trapped 
together, e. g in a closed bivalve shell. The opposed 
surfaces of the indices are crushed together and explanate, 
indicating that some sort of separation of the outer and 
the inner surfaces along the mid-line of each has occurred. 

The deformity may have resulted from a crushing together 
of the indices, so that the flesh of each was laid bare on the 
opposing surfaces and subsequently grew together, but it is 
evident from the uniform continuity of the chitin surface 
that at least one moult has taken place since the injury was 
experienced. Hence it is difficult to understand why the 
deformity has been confirmed and why no regenerative 
restitution towards the normal shape has taken place, 
particularly since Przibram* has observed autotomy of 
badly regenerated appendages of Crustacea. I have a male 
specimen of Carcinus from the same locality, infested by 
Portunion , exhibiting an old cut on the outer surface of the 
merus of the left chela which has been restored by chitini- 
sation of the exposed soft tissue instead of by the usual 
processes’of autotomy and regeneration, so that a weal of 
soft chitin is presented ; the suspension of the normal 
processes in this case may be due to the suppression of 
moulting procured by the parasite, but in the former case 
no parasite could be detected, and the crab was perfectly 
normal in ail other parts of its skeleton. 

Figs. II. a & b are the outer and inner surfaces of a chela 
which presents the unusual feature of au extra index of 
the merus ; that it is a true duplicity, and not the most 
rudimentary condition of a supernumerary appendage, such as 
Bateson (1891, p. 535) has shown may be the real status of 
many simple processes on Crustacean chelae, is indicated by the 
fact that its concave border has the same symmetry as that of 
the fully developed index (although it is not toothed), and 
by the dactylus being displaced towards the process, so that 
it plays in between the two points and would actually rather 
suggest that the more simple is the more legitimate of the 
indices. Examples parallel to this have been recorded by 
Bateson from Cancer pagurus , Xantko punctulatus , Lupa 
dicantha , Hyas sp., and Maia sguinado 3 but I can find 
no case of its occurrence in Carcinus ; teratologies and 
deformities seem to be unexpectedly rare in the shore-crab 
in spite of the abundance and pugnacious character of this 
species. 

* M. Przibram, Archiv. Entwickl.-Mech. xxiii. p. 896 (1907). 
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Both these right-hand chelae, of which the first is from a 
male and the second from a female, are of the minor 
or Z-type (“ Zwickscheren ” or “ cutting-chelae ”), and thus 
tend to support Przibram’s view* that teratologies in the 
limbs o£ Arthropods are often caused by faults and dis¬ 
turbances in the regeneration of a lost appendage, but it 
should be observed that this cannot be the sole cause, since 
Delphy has published figures of right-hand chelae of the 
major or K-type (“ Knackscheren ” or tc crushing-chelae ”) of 
Carcinus moenas and Portunus puber , each bearing a super¬ 
numerary rudimentary chela on the meius. 

The appended Bibliography is believed to contain all the 
published work on abnormal chelae of Brachyura that has 
appeared since Bateson’s well-known study of discontinuous 
variation. 
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IS. — Otoliths of Fishes from the Upper Kimmeridgian of 

Buckinghamshire and Wiltshire . By G. ALLAN FbOST, 

F.L.S., F.G.S., F.Z.S. 

[Plate V.] 

The otoliths described were obtained from the Upper Kim- 
meridgian ( Ammonites pallasianus zone) of Hartwell and 
Aylesbury, Buckinghamshire, and at the junction of the 
Buckingham and Bicester Roads, near Aylesbury, also from 
the same zone at Swindon, Wiltshire. 

I am indebted for them to Mr. T. H. Withers, F.G.S., of 
the Geological Section of the British Museum Nat. Hist. 
Department, South Kensington. These otoliths, which are 
all small, are as a rule sharply defined and have not been 
subjected to erosion. 

Those now described all show strong affinities with the 
otoliths of the Elopidse, the outstanding feature being the 
uniform simplicity of form when compared with those of 
later fishes. They are all straight in their length, those 
of recent and many tertiary forms usually being curved. 

In those which are pointed anterioily the upper edge of 
the rostrum runs in most cases in a straight line to the 
dorsal rim, without notch or antirostrum. This gives a 
symmetrical arrowhead form to the front of the otolith not 
to be found in later species. 

The rounded posterior rim of these pointed otoliths occurs 
very exceptionally in those of recent fishes, and is not 
common in tertiary forms, it being evidently a primitive 
feature. 

The sulcus acusticus , the most important point in deter¬ 
mining the relationship of a species, is very simple in form, 
being in every case straight and uncurved, and very much 
broader relatively to the otolith than in recent forms. 

These otoliths have no resemblance to those of the existing 
Ilolosteans, Lepidosteus and Amia. 

Belonging to a family of the Neopterygian group as defined 
by Mr. 0, Tate Regan (Proc. Zool. Soc. Lond. 1923), they 
exhibit all the essential features shown in the otoliths of the 
Elopidse, but with those featuies broadened and simplified. 

In the Upper Jurassic, to which these otoliths belong, the 
Elopidse were represented by the Leptolepididse, with whom 
they have very many points in common, and to this latter 
family I have no hesitation in assigning them. 
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Otoliihus (Leptolepididarum) simplex , sp. n. 

(PL V. fig. 1.) 

Dimensions. 3 x If mm. 

Diagnosis. Shape ovate, biconvex, front pointed, dorsal 
rim cuived, posterior rim rounded, ventral rim curved. 
Postrum, no antirostrum or notch. Sulcus wide, straight, 
termination rounded, does not approach posterior rim. 

Remarks. The rounded posterior rim, the plain symmetrical 
rostrum, and the straight sulcus ending some distance from 
the hinder edge o£ the otolith are most nearly approached 
in those of certain of the Elopidse, Flops hawaiensis and 
Megalops cyprinoid.es. 

Simpler in design and coarser in detail than in the otoliths 
of Tertiary and living species, the points mentioned do not 
occur in conjunction, except in the otoliths o£ this family. 
This earliest form yet described of a tcleostean saccular 
pointed otolith displays, as we should expect, a primitive 
simplicity in its features not to be found in the otoliths of 
later fishes, and from a form similar to this can be traced 
step by step the evolution of many later forms. I therefore 
refer this otolith to the Leptolepididse, and have named it 
Otoliihus ( Leptolepididarum ) simplex , sp. n. 

Occurrence. Upper Kimmeridgian of Hartwell, Bucking¬ 
hamshire. Ammonites pallasianus zone. 

Age. Jurassic. 


Otoliihus 



sp. n. 


Dimensions. 3x2 mm. 

Diagnosis. Ovate, outer side flat, inner side convex. Dorsal 
rim curved, falling in above the ostium, ventral rim keeled, 
posterior rim divided by notch into two rounded protuberances. 
Bostrum blunt, slight indentation in front of ostium, anti¬ 
rostrum slight. Sulcus straight with ridge above it, ostium 
wide and depressed, cauda wide, terminating some distance 
from posterior rim. 

Remarks . The rounded posterior rim with a median notch 
is seen exceptionally in the case of some recent percoids, the 
ventral area is deeper and more keeled than in PL V. fig. 1, 
and the antero-dorsal line, which in fig. 1 is straight, is 
broken by the very slightly indicated antirostrum. 

Occurrence . Upper Kimmeridgian of Hartwell, Bucking¬ 
hamshire. A. pallasianus zone. 

Age. Jurassic. 
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from the Upper Kimmeridgian. 

Otolithus ( Leptolepididarum ) cristatus , sp. n. 

(PI. V. fig. 3.) 

Dimensions . 3£ x ram. 

Diagnosis . Broadly ovate, outer side and inner side flat with 
a raised crest surrounding the sulcus. Dorsal rim rounded 
and higher than preceding varieties, ventral rim keeled, 
posterior rim rounded. Rostrum blunt, antirostrum slight. 
Sulcus wide, slightly oblique, ending well away from posterior 
rim. 

Remarks . This form differs from the preceding varieties 
described in the height of the dorsal rim, and in the crest 
suirounding the sulcus, which is a feature of the otoliths of 
the tarpon. Megalops atlanticus , in which the crest is gieatly 
developed. 

Occurrence . Scarce. Upper Kimmeridgian of Hartwell, 
Buckinghamshire. A. pallasianus zone. 

Age. Juiassic. 

OtAithus ( Leptolepididamm ,) cuneiformis , sp. n. 

(PL Y. tig. 4.) 

Dimensions . 4x2 mm. 

Diagnosis . Shape cuneiform, outer side furrowed, inner side 
convex. Dorsal rim curved or straight, sloping forwardly, 
ventral rim curved with deeply cut furrows forming aeirations 
of the edge, posterior rim upright with rounded ends. 

Ventral area with longitudinal straight ridge from point 
of rostrum to posterior rim, with flat sides sloping dorsally 
to the sulcus and below to the ventral rim. Frontal rim 
with extended rostrum, no antirostrura or notch. A straight 
edge extends from point of rostrum to dorsal rim. Sulcus 
straight, ostium opens widely on frontal rim, cauda deep, 
slight curve at termination which closely approaches posterior 
rim. 

Remarks . Without any ornamentation, except the serra¬ 
tions and furrows of the ventral rim, this otolith is simple 
and primitive in form. The ventral area with its ridge is 
quite unique, and this form does not appear in lecent 
otoliths. 

With this exception, the otolith, especially with regard to 
the sulcus, resembles those of the Elopidse. 

Occurrence . Upper Kimmeridgiau of Hartwell, Bucking- 
hamshiie. A. pallasianus zone. 

Age . Jurassic. 
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Otolithus 


( Leptolepididarum ) elongatus , sp. n. 


Dimensions. 5 x 2^ mm. 

Diagnosis. Long ovate, outer side flat, inner side convex. 
Dorsal rim curved, falling away forwardly, ventral curved, 
posterior rounded. Prominent rostrum, no antirostrum or 
notch. Frontal rim straight from point of rostrum to where 
it joins the dorsal rim. Sulcus straight, ostium opens widely 
on frontal rim, cauda constricted, deep, lower line straight, 
upper line curves down at teimination, does not reach 
posterior rim. 

Remarks . While the general form and the shape of the 
ostium are Elopine, the cauda is very percoid in appearance, 
showing a great advance on the previous species described. 

With the exception of the rounded plain posterior rim, 
this might be the otolith of a tertiary or recent species. 
Unfortunately, the otolith from which the drawing was made 
lias been destroyed, but a photograph was secured before 
tliis happened. A smaller example and part of another are 
all that remains of this species. 

Occurrence . Upper Kimmeridgian of Hartwell, Bucking¬ 
hamshire. Am pallasianus zone. 

Age* Jurassic. 


Otolithus (Leptolepididarum) veniangulatus, sp. n. 

(PI. V. fig. 6.) 

Dimensions . 4£x3 mm. 

Diagnosis . Dorsal rim flat and shoitened in front. Ventral 
rim symmetrically produced downward to median rounded 
angle. Posterior rim at right angle to doisal. Frontal rim 
rounded. Sulcus very wide, straight. Ostium small, cauda 
reaches posterior rim. 

Remarks . This species resembles in a remarkable degree 
the otoliths of the deep-sea salmouoid, Argentina sphyrmia , 
which exhibits strong Elopine features. The dorsal aiea and 
rim, the squareness of the posterior rim, and the width of 
the cauda are similar to the otoliths of Beryx. The cauda 
differs in being straight, and resembles in this respect the 
species described by Koken, from the Oligocene, as Otolithus 
{Berycidarum) geron. It is not suggested that this is a 
Berycoid. otolith, but it shows a tendency to features 
characteristic in later times of the Berycid®. The deep 
median angle of the ventral rim occurs in the otoliths of 
Uolocentrurn rubrum and in Argentina , but, as this also 
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occurs in Dentex , this point can be disregarded. The sulcus, 
consisting of a small ostium and wide straight cauda, is 
Elopine in character, with the exception of its width. 

Occurrence . Numerous. Upper Kirnmeridgian of Ayles¬ 
bury and Hartwell, Bucks, and Swindon, Wilts. A. palla- 
sianus zone. 

Age. Jurassic. 

EXPLANATION OF PLATE V. 

Jurassic Otoliths. 

Fig. 1. Otolilkus (Leptolepididai'um) simplex , sp. n. X 8. 

Fig . 2. -(-) plicatilis , sp. n. X 9. 

Fig . 3.-(-) cristatus , sp. n. X 9. 

Fig. 4. -(-) cuneiformis, sp. n. X 10. 

Fig. 5. -(-) elongatus , sp. n. X 8. 

Fig. 6. -(-) pentangulatus , sp. n. X 11. 


X .—The Geographical Races of Oryzomys ratticeps. 

By Oldfield Thomas. 

The fine Coludo Oryzomys ratticeps, Hensel, ranges from 
Sao Paulo in the nortli to Rio Grande do Sul in the south, 
and westwards to Paiaguay. A good series of it sent by 
Sr. E. Budin from Misiones has enabled me to compare its 
representatives at the three extremes of its range, and I 
find that they may be readily separated into three races, as 
follows:— 


Oryzomys ratticeps ratticeps , Hens. 

Size smaller. General colour greyish brown, not markedly 
buffy as in the other forms. 

Skull about 39 mm. in greatest and 36-38 mm. in condylo- 
incisive length. 

Hah. Rio Grande do Sul (Jlensel, Ihering ), Misiones 
(Budin), Santa Cat hernia ( Ehrhardt). 

Twelve specimens examined. 

Oryzomys ratticeps tropicius, subsp. n. 

Size about as in true ratticeps . General colour buffy 
brown, the sides stronger buffy. Under surface also more 
definitely buffy. 
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Dimensions of type r— 

Head and body 165 mm. ; tail 205 ; hind foot 35; ear 23, 

Skull: greatest length 39*5 ; coudylo-ineisive length 36 ; 
upper molar series 6. 

Hub. SSo Paulo and Parana Provinces. Type from 
Piquete, Sao Paulo. Alt. 700 m. 

Type. Adult male, B.M. no. 1. 6.6.34. Original 
number 550. Collected 26th January, 1901, by A. Robert. 
Presented by Oldfield Thomas. Four adult specimens. 

Oryzomys ratticeps paraganus, subsp. n. 

Size decidedly larger than in the other subspecies, as 
ganged by the skull. Colour even richer and brighter than 
in tropicius, bufly brown, the sides clear buff. Under surface 
buffy whitish. 

Skull generally about 42 mm. in greatest and 39 mm. in 
condylo-incisive length. Other characters as usual. 

Dimensions of the type :— 

Head and body 197 mm.; tail 216; hind foot 39; ear 25. 

Skull: greatest length 42*2 ; condylo-incisive length 38*8; 
upper molars 6*4. 

Bob. Paraguay. Type-series from Sapucay. 

Type. Adult female. B.M. no. 4. 1. 5. 24. Oiiginal 
number 1084. Collected 28th August, 1903, by W- Foster. 
Fifteen specimens. 

This fine Paraguayan representative of O. ratticeps is 
readily recognizable by its greater size and blighter colour. 
Had it not been that one old specimen of subspecies tropicius 
has a skull as long as that of paraganus y one might have been 
tempted to consider the latter as a distinct species. 


211 .—Notes on the Genus Agrias [Lepicloptera] * 

By Percy I. Lathy, P.E.S. 

Since the publication of the first part of ‘Theses Entomo- 
logiques * in 1921, Madame Gaston Fournier has considerably 
added to her collection of this genus, and thanks to the 
untiring energy of that wonderful collector, the late A. 11. 
b ass], a number of striking new forms have been received 
from the Amazon district. 

When Fassl passed through Paris on his way to the 
Amazons, he told me that he was going to find all the rare 
species that had been taken years ago by Bates, Wallace, 
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ITahuel, and Micliaelis. Before he died he not only re¬ 
discovered all these classical species, Papilio hahneli, Papilio 
quadratus y Agrias hewitsonius, Agrias pericles , Agrias oil - 
vencia , &c., &c., but lie found among the Agrias many forms 
that we had never even dreamt of: forms of Agrias nar¬ 
cissus that resemble on the upperside sardanapalus and 
claudia ; forms that we hardly know where to place, such 
as excelsior and jordani described in this paper ; the un¬ 
known females of sardanapalus and olivencia , and a host of 
other interesting forms. 

By the death of Fassl we have lost the most skilful 
collector of Lepidoptera that the world has ever known, and 
his loss is to be most deeply regretted by all who are 
interested in the study of Lepidoptera. 

In this present paper my object is to describe certain 
striking forms of Agrias , all of which are to be figured in 
later parts of c Theses Entomologiques/ and at the same time 
to cull attention to certain interesting facts that have struck 
me during my re-arrangement of this group in Madame 
Founder's collection. Authors have nearly always disagreed 
as to the number of species the genus Agrias really contains, 
aud personally I am of opinion that tins question will never 
be satisfactorily settled until a thorough study lias been made 
of the early stages ; of course, a careful study of the genital 
orgaus would probably be of a considerable help, but here 
I am of the opinion that this would have to be done on 
a very large scale, as it is possible that with insects so 
exceedingly variable as the Agrias, variation may exist also 
in these organs. 

At present we can count upon there being almost certainly 
four species, aedon , amydon , claudia , and narcissus , w T ith 
probably two more in hewitsonius and phalcidon. 

Aedon appears to be the only species that is not variable. 
This species is confined to Colombia, and so tar all the 
specimens that I have seen are very constant. 

Amydon is exceedingly variable, and whether the numerous 
forms that are found in the Amazon valley are all races of 
this species or whether phalcidon is really distinct } et remains 
to he proved ; certainly the occurrence of such widely different 
forms as tryphon , Frulistoricr, and excelsior , Lathy, in the 
same locality tends to prove that phalcidon is distinct. 

Claudia is another very variable species, and the discovery 
of the new forms of narcissus on the south bank of 
the Amazon makes one wonder if perhaps one day a 
place will not be found*where the two species intermingle. 
As, however, at present there are no forms known where 

Ann. & Mag . N. Hist. Her. 9. VoL xiv, 10 



146 Mr. P. 1. Latliy —Notes on 

there is any form of passage between the distinctive under¬ 
sides of the two species, I think we may keep them apart. . 

As to hewitsomu$ } before we can really decide upon this 
being a species we want much more material from Sao 
Paulo de Olivenja. As will be seen in the description later 
on, in this locality are what may either be two species 
closely resembling each other, or, on the other hand, when 
a long series has been obtained we may find them to be 
the connecting-link between phalcidon and hewitsonius. 

When I described and figured a large number of aberra¬ 
tions of A . claudia from French Guiana ( tf Theses Entomo- 
logiques/ i. pp. 12-17, pi. i.-vi., 1921), I had no material 
whatever from the north bank of the Amazon; since then 
Madame Fournier has received a certain number of 
specimens from Manaos, and I am obliged to modify 
certain views that I then expressed. 

First of all, I wish to correct the error that I made in 
connection with crcesus , Riffarth, not Staudinger. Riffartli 
described the race from a female from Para, and Staudinger 
afterwards described a male from Itaituba as being the 
male of the Para female. This Itaituba form has now been 
renamed by Fassl michaeli ; it is, of course, quite different 
from the Guiana form that I figured as crcesus, as it has 
the bow-shaped black bar on the costa of the hind wing 
below, and not the double black bar as in the form from the 
north bank of the Amazon; I therefore propose the name 
of regalis for this aberration. I have also noticed that 
there appears to he a constant difference between claudia 
from the banks of the Amazon and those from French 
Guiana, inasmuch as the Amazonian specimens are usually 
more purplish red and the subapical pale band of the primaries 
below is always wider ; I consider therefore that the name of 
amazonica , Stdgr., should be applied to this race. 

In the region of Manaos claudia is even more variable 
than in French Guiana. The series figured in ‘Theses 
Eutomologiques 9 was carefully selected from many hundred 
specimens; from Manaos I have but 24 examples before 
me, and they exhibit the following variation on the upper 
surface. 

Four males, one of which could be regarded as typical 
claudia , one as typical rahlkei, with exception of a violet 
reflection on the black mark of inner margin of fore wing, 
one is intermediate between the two and has the red patch 
on the hind wing considerably reduced, and one which 
corresponds to ab. imperialism Lathy. Of the females one is 
claudia, two approach nearly sahlkei , three have but traces of 
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red in tlxe cell of hind wing, and two are entirely without; 
one has an obscure violet patch beyond the red area of fore 
wing and very slight traces of red about cell of hind wing, 
and again another has also subapical violet patch on fore 
wing and a discal violet patch on hind wing, the nervules 
within this patch being red ; this last form agrees fairly 
well with the male that I described under the name of 
imperialism The remaining specimens, three males and 
seven females, belong to a most beautiful form, which I 
describe below. 

Agrias amazonica , ab. le cerfi , ab. nov. 

<J.—Upperside: Fore wing with red hand the shape of 
claudia ab. sah/kei , but of the colour of typical claudia 
sardanapalus; beyond this red area is a large brilliant 
blue patch as in the most brilliant sardanapalus from 
Teffe; the triangular patch on inner margin of fore wing 
is also of this brilliant blue; a large discal brilliant blue 
patch on hind wing. Underside as in amazonica , but sub- 
apical band of fore wings whitish. 

? .—Similar to (J, but larger and wings more rounded, 
the red area of fore wing not purplish red but orange-red ; 
fore wing with subapical white spots. 

Manaos, Amazons. 

These ten specimens show a considerable amount of 
variation: two males have the blue less brilliant than in 
the specimen described, and one approaches the claudia 
form in the shape of red area of fore wing; two of the 
females have distinct subapical white spots on the fore wing 
above; in the shape of the red area of the fore wing they 
all agree with the sahlkei form ; the blue patch on the hind 
wing varies considerably in size and intensity of colour. 

We have not yet sufficient material to say which is the 
prevalent form of amazonica ; in French Guiana the form 
with large red patch on hind wing is undoubtedly pre- 
dominant, the aberration without red on the secondaries 
being very much rarer; sahlkei and claudia appear to be 
equally divided, and all forms of passage occur between 
them in both sexes, but I have remarked that in Guiana 
specimens when the hind wing has no red the fore wing 
always belongs to the claudia form. 

According to material known up to the present, claudia 
appears to be limited to the north bank of the Amazon 
as far as the Rio Negro ; from Tonantins, which is on the 

10 * 
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north hank of the Amazon hut on the south side of the 
Rio Negro, we get typical sardanapalus. It is quite easy to 
distinguish sardanapalus from claudia , thefoimer having a 
how-shaped hlack mark on the costa of the hind wing below, 
this bow-like mark begins at prsecostal nervule and extends 
along costa and joins the first discal black line ; in claudia 
this mark is replaced by two black bars which arc separated 
by greenish grey. On the south bank of the Lower Amazon 
we have sardanapalus races with red patch on the hind wing 
as in claudia ; on the north bank of the Upper Amazon the 
blue hind wing is predominant, and I have seen but one male 
from Manicore, Rio Madeira, that has a red patch on hind 
wing. Fassl discovered the hitherto-unknown female of 
this race, and it turns out to be exceedingly variable. 

The predominant form is that which has the hind wing 
entirely black ; some specimens have slight traces of blue 
and others traces of red scaling aloug the nervules. The 
red area of fore wing is more orange-red than in the male, 
and as usual the specimens are much larger and the wings 
more rounded. 

One female has a large discal violet-blue patch on bind 
wing, thus resembling claudia ab. vesta , Frulis. ; another 
has the hind wing entirely black, but with violet-bluo 
beyond red area of fore wing; four others have traces of 
violet-blue both on fore and hind wings, while two have 
very distinct violet-blue patches at apex of fore wing and 
on disc of hind wing, thus having the appearance of claudia 
ab .fasslL 

Agrias sardanapalus , ab. sanguinea , ab. nov. 

<?.—Upperside: Pore wing with very extended red area 
as in typical sardanapalus ; hind wing with very large discal 
red patch, inwardly edged with violet. Underside as in 
typical form. 

? .—As in typical form, but hind wing with discal rod 
patch. 

1 Manicore, R. Madeira; 1 ? , TeffA 

Until Fassl discovered the wonderful new forms of 
narcissus , Stdgr., on the south bank of the Amazon, 
this species was regarded as very constant for an Agrias, 
bat now we can expect as much variation in it as in the 
claudia forms. The yellow-banded female from Manaos was 
perhaps not so \ery extraordinary, but the wonderful Ulus - 
trissimus from the Rio Xingu was certainly one of the most 
interesting captures made by this indefatigable collector. 
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Agrias narcissus obidonus , subsp. n. 

This race is somewhat smaller than the typical narcissus 
from French Guiana. The underside is not of such a 
greenish tinge, and the band of the fore wing below is 
orange in the male as well as in the female. On the hind 
wing the light-centred black spots of postdiscal row are 
smaller. On the fore wing below, the black patch between 
lower and middle submedian nervules is partly replaced by 
orange. 

1 $, 2 $ $, Obido*, Amazons. 

Agrias amydon , Hew. 

I have before me a long series of the Colombian race, 
68 males and 6 females; in this series are to be found all 
the transitions between the form described by Fruhstorfer 
under the name of muzoensis and the typical amydon, Hew. 
I would point out that the figure in Seitz that is supposed 
to represent amydon is really muzoensis; the form with the 
entirely black hind wing described by Fassl as larseni is also 
connected by forms of passage to specimens"which have 
large blue spots. Among the series are two aberrations 
worthy of notice. 


Agrias amydon , ab. flavifasciata, ab. nov. 

<J.—This aberration resembles typical amydon , Ilew., 
with the exception of the red band of the fore wing above 
and below being replaced by a deep orange-yellow. 

2 c? c£, Colombia. 


Agrias amydon , ab. $ , beHatriv, ab. nov. 

? .—Differs from typical female in the hind wings above 
having a postcellular large blue patch as in the most con¬ 
spicuous of the males; forms of transition exist between 
this striking variety and the type. 

Under the name of eleonora , Fruhs., was described a 
female from Ecuador, and afterwards in Seitz he places 
as the male of this female a specimen from Bolivia! I 
Judging from the figures in Seitz these are quite different 
from each other. In the Fournier collection there are 
only two specimens of the amydon group from Ecuador, 
ami these two are very different from each other, ouo 
agreeing very well with amydonius , Stdgr., while the other 
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agrees quite well with tryphon , Fruhs., with the exception 
of the subapical pale spots of fore wing above being barely 
indicated and the baud of the fore wing below being orange 
instead of red. 

The Peruvian subspecies was first described and figured 
by Niepelt in ‘Lepidoptera Niepeltiana,’ p. 81, pi. iii. f. 5, 
1913. Fruhstorfer in Seitz, p. 574, 1916, describes the 
race from Peru under the name of ozora and gives the 
name of atkenais to a form which has a larger blue spot on 
the hind wing ; it is this latter form that agrees with 
typical anstoxenus , and I think both names should sink as 
there are undoubtedly all forms of transition between the 
two, and also there is no doubt that a form exists in which 
the hind wing is entirely black as in larseni, Fassl. 


Agrias amydon aristoxenus , ab. citrinarius , ab. nov. 

This is similar to the typical form, but the band of 
the fore wing above and below is yellow as in amydon 
boUviensis ; the blue spot on the hind wing above is small. 

1 Juanjus, Peru. 

Under the name of tryphon, Fruhstorfer has united two 
forms in the collection Staudinger, one from Ucayali and 
the other from Sao Paulo de 01iven§a; this latter has a 
large blue patch on the hind wing above, and the former 
has the hind wing black. 

As Fruhstorfer mentions the form with the black hind 
wing first, Seitz, p. 573, it is to this that his name of 
tryphon must be applied, and as up to the present the form 
from Sao Paulo de Olivenqa and Tonantins shows always a 
very great development of the bine spot of the hind wing, 
I propose the name of extensa , and at the same time I 
describe the hitherto-unkuown female which exists in two 
forms. 

—Similar to <?, but larger and wings more rounded. 
Postdiscal blue patch of hind wing above very much larger 
than that of the male, nearly three times the size. 

1 ? , S. Paulo de Olivemja. 

Agriasperiefes tryphon, ab. ? , flava, ab. nov. 

Similar to the preceding, bat the band of the fore wing 
yellow above and below; a brownish-yellow patch at base 
of hind wiug above filling cell. 

X ?, Tonantins. 
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Fassl lias described under the name of pericles biedermnnni 
a form from Obidos. This appears to me to be nothing 
more than the race previously described by Fruhstorfer 
under the name of trajanus . Fruhstorfer describes his 
trajanus as having a reddish-yellow basal area on the fore 
wing above, and I can find no differences in the description 
of Fassl by which I can distinguish biedermanni from tra¬ 
janus . Madame Fournier has a good series of this form from 
Obidos and Manaos, in all sixteen males and ten females. 
These show a fair amount of variation ; and two males and 
three females from Manaos are orange as in the Guiana 
form. With the exception of one male these all have the 
submarginal greyish streaks on hind wiug above. I do not 
name this yellow variety, as the material from Guiana is so 
scanty. I know of but one male from this locality, an 
orange one; it is, of course, possible that the Guiana $ is 
always yellow, and that this form turns up occasionally as 
an aberration on the bank of the Amazons. Fassl states 
that he had received a male of aurantiaca from the Rio 
Trombetas ; his description of this does not agree with the 
male from F. Guiana in Madame Fourniers collection, as he 
states that it is of the same colour as the female, whereas 
the Guiana male is orange. Of the reddish form with sub- 
marginal greyish streaks on the hind wing above there are two 
males and two females from Obidos and one female from 
Manaos ; one very remarkable male from Manaos has the 
right hind wing below entirely black from base to post- 
discal row of bluish spots, with exception of a pale greenish 
line beginning near inner edge of upper pale spot and 
continuing to the lower, where it turns up and finishes at 
lower edge of cell. 

Agrias pericles trajanus , ab. immaculata , ab. nov. 

This aberration differs in both sexes from the type in 
entirely wanting the submarginal grey streaks on the hind 
wing above. 

Manaos (types), Obidos. 

Agrias pericles trajanus , ab. viri dipt eta , ab. nov. 

? .—Differs from the yellow form of the female in 
having the inner edge of the subapical creamy spots of 
the fore wing above narrowly edged with green. 

1 ?, Manaos. 

Specimens sent by Fassl from Itaituba under the name 
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of pericles have very much less green than in the specimen 
figured by Heuitson. Most authors give Teffe as being 
the locality of the specimen figured by Hewitson, but Bates 
Journal of Entomology/ vol.ii. p. 338) states that he took 
but one specimen, and the locality he gives is Villa Nova. 
One female from Itaituba should, I think, be regarded as 
pericles female, and the yellow female as xanthippus j this 
particular female has the basal area of the fore wing deep 
orange-red, and between this area and the subapical pale 
spots is a wide band of green scaling, the base of hind wing 
is dull brick-red. 

Agrias pericles , ab. inornatnx , ab. nov. 

$.—Differs from both pericles and mnthippus in having 
no traces whatever of blue or green on both wings above. 
Basal area of fore wing above yellow as in aurantiaca y 
Fruhs.; of the three subapical pale spots of fore wing above, 
only the centre one is clearly defined. 

1 $, Itaituba. 

Agrias pericles peruviana , subsp. n. 

Differs from the other forms of pericles in the yellow area 
of fore wing above being further extended along the inner 
margin ; a brownish-yellow patch at base of hind wing 
above ; a little greenish-blue scaling near anal angle of bind 
wing above. Ground-colour of hind wing below more 
yellow than in other pericles forms. 

1 {J, Inambare, Peru. 

Fassl sent a long series of Agrias phalcidon , Hew., and 
I have before me 28 c? c? and 20 ? $ of this fine species. 
In both sexes it shows considerable variation as to extent 
of blue and width of green bands. Fassl regards pericles 
and phalcidon as distinct species ; it is certain that at 
present no actual forms of passage between the two have 
been discovered, but knowing the remarkable variation of 
this genus it does not seem very difficult to imagine that 
such forms exist: there is already a commencement by the 
races amguettsis and rubrobasalis , both of which have the 
basal markings below red instead of yellow, and in the 
aberration anaxagoras , Stdgr,, we have a yellow base above 
and below ; m finding a corresponding aberration in red 
we shall have already a commencement of pericles . Then 
ther& is also the aberration of the female described by Fassl 
under the name of mrabilis , in which the basal yellow spot 
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of anaxagoras is produced in a fascia towards anal angle; 
here again we ha?e only to find a corresponding aberration 
with a red fascia—by no means unlikely, as red and yellow 
forms of Agrias are frequently found—and we are still 
nearer to pericles. 

Affrias phalcidon , ab. connected ^ eh, nov. 

This aberi'ation is the form of passage between typical 
phalcidon and the aberration anaxagoras . The male has the 
green bands of the wings above very narrow as in anaxagoras , 
but the basal orange patch is entirely wanting; the fore 
wing below differs from that of phalcidon in having the 
cell entirely filled with orange: the female differs in a 
similar maimer, with the exception that the green bands 
above are wider than those of anaxagoras . 

Itaituba. 

Agrias phalcidon , $ , ab. similis , ab. nov. 

I give this name to the form of the female which 
resembles the most brilliantly coloured males, and has a 
large violet patch at base of fore wing and green band of 
fore wing widely bordered internally with violet; the hind 
wing also has a small violet patch in and below cell, and 
the green band bordered internally with the same colour. 
This aberration also occurs in the race xinguensis, and 
probably everywhere where phalcidon is found. 

Itaituba. 


Agrias phalcidon , ab. micans, ab. nov. 

I give this name to a very striking underside aberration 
which has the inner part of the black area surrounding the 
row of postdiscal pale spots densely powdered with metallic- 
green scales, thus gi\ing this band a most striking effect* 
Up to the present I ha\c only seen this aberration in the 
female. 

Itaituba. 


Agrias phalcidon excelsior , subsp. n. 

$.—Uppcrside : Fore wing w r ith curved orange fascia 
from base to near anal angle, space below deep violet-blue,, 
a patch of similar colour on outer border of the orange 
fascia ; faint indication of subapical greyish spots; apex 
and outer margin black. Hind wing black with large 
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violet-blue patch occupying space between cell to nearly 
outer margin ; faint indications of green scaling on outer 
edge of this patch near anal angle; tufts yellowish brown. 

Underside: Pore wing with fascia as above, but paler; 
apical markings as in phalcidon. Hind wing with pattern 
as in phalcidon, but the band that encloses the postdiscal 
vow of pale-centred black spots orange gradually fading off 
to greenish yellow towards anal angle. 

$ .—Similar to male, but larger and wings more rounded ; 
violet patch towards apex of fore wing above more obscure; 
subapicai whitish spots more distinct. Hind wing with 
violet patch more extended towards base and inner margin, 
greenish scaling on outer edge more defined. Underside 
differs in outer baud being more of a greenish orange. 

3 $ <J, 2 ? ? , Tonantins. 

Agrias phalcidon excelsior , ab. flavibasis, ab. nov. 

Differs from the typical form in having the ground-colour 
of the basal third of hind wing pale yellow instead of 
greenish, and the basal black bands deep orange instead 
of black. 

The female is slightly aberrant in having a splash of 
deep violet in the yellow fascia of the right foie wmg in 
and beyond cell. 

2 , 1 ?, Tonantins. 

This magnificent race resembles very much in appearance 
Catagramna excelsior , of which a series was sent from the 
same locality. 

From S. Paulo de 01iven9a we have the gorgeous AgHas 
described by Stauduiger under the name of ohvencia . I 
have before me eight specimens, four males and four females, 
and I think that in this spot we have two species, one 
belonging to the hewttsonius group and the other to the 
phalcidon group; or should this hypothesis be incorrect, it is 
here where we shall find the forms of passage between 
phalcidon and hewitsonius 9 thus proving them to be one 
species. I myself take the form described by St an dinger 
to be the extreme form of phalctdon 7 and the new form here 
described to be a race of hewitsonius . 

Agrias phalcidon olivencia, Stgr. 

¥ ■—Upperside: Fore wing black, a large basal violet spot; 
a submarginal curved band composed of bright green scaling; 
four distinct subapicai grey-green spots. Hind wing black, 
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with a violet streak at end of and below cell; submarginal 
greenish band as in fore wing, this band inwardly edged with, 
violet. 

Underside similar to male, but basal orange area lighter 
in colour, 

I have before me a series of 18 } 11 ? ? of the 

beautiful hewitsonius, Bates, all from Teffe ; and, judging 
from this series, I think we have here a species different from 
phalcidon , and that this is the name which should be applied 
to the species, including the various races that extend south¬ 
wards to Central Peru, where we find it under the name of 
beata , Stdgr. 

Hewitsonius differs from phalcidon in having the subapical 
creamy spots of fore wing above replaced by greyish-green 
spots ; the apex of the fore wing below is greenish grey and 
wants the distinct creamy band of phalcidon ; the postdiscal 
row of pale-centred black spots are well separated from each 
other by the greenish ground-co’our; the apex of costa of 
hind wing is not whitish as in the phalcidon and amydoro 
forms. 

The species is very variable, some specimens having a 
green border on the outer edge of violet patch of foie wing 
above as conspicuous as in phalcidon , ab. anaxagoras , and in 
others tip's is w anting entirely as in phalcidon fourniera ; 
the extent of violet patch of liind wing above is as variable 
as in claudia lugens ; some specimens have diseal veins off 
hind wing above orange; the basal orange area of both 
wings above and below varies considerably in extent. 


Agrias hewitsonius jordani, subsp. n. 

—Upperside: Fore wing deep violet-blue, with slight 
indications of a black band as in stuarti ; towards apex the 
blue ground-colour is edged with a narrow band of green ; 
faint indications of subapical gre) ish-green spots; apex 
black. Hind wing black, a narrow violet-blue patch at 
lower end of and below cell; a submarginal violet-blue 
band along lower half of wing, this band edged outwardly 
with green. 

Underside : Fore wing as in oliv&icia , but with apex 
entirely greenish as in stuarti , and showing no trace whatever 
oL* a subapical pale band which is more or less well defined 
in olivencia . liind wing differs from olirencia in having the 
inner row of black spots w r ell separated from each other; 
postdiscal row of light-centred black spots much smaller, 
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and consequently widely separated from each other by the 
grey-green ground instead of being confluent as in olivencia . 

? .—Upperside: Fore wing differs from olivencia in 
having a wide grey-green band beyond the submarginal 
green band; this grey-green band continued to anal anarlo. 
Hind wing has submarginal green band not so pronounced 
and no violet-blue in cell; a marginal border of grey-green. 
Underside differs from olivencia in the same manner as in 
the male. 

1 , 2 ? $ , Sao Paulo de Olivenqa. 

Agrias hewitsonius rothschildi , subsp. n. 

g % —Upperside : Fore wing with marginal greenish-grey 
borders narrower than in beatifica , the blue area traversed 
by a black band as in stuarti . Hind wing with greyish- 
green border much narrower than in beatifica, and traversed 
by a dark brown line. 

Underside: Fore wing as in beatifica , but basal red area 
reduced to a small costal patch. Hind wing as in beatifica , 
but basal red area very much reduced between costal and 
lower submedian nervule. 

I (J, Yurimaguas. 

This appears to be the race between beata from Central 
Peru and beatifica from Ecuador. I believe there are other 
specimens in the collection of Mr. Joicey. 

Agrias hewitsonius beata , Stgr. 

? .—Similar to male, but much larger and with more 
rounded wings. Fore wing with small basal violet patch. 
Hind wing black, marginal grey border somewhat wider 
than that of the male and not intersected by a dark line. 
Underside as in male. 

1 ? , Chanchamayo, Peru. 


XII.— Von SchlechtemlaVs Work on Fossil Thysanoptera in 
the Light of Recent Knowledge , By RICHARD IiAQNALL. 

When Dr. D. von Schlechtendal published his “Physopodon 
aus dem Braunkohlengebirge yon Rott am Siebengebirge” 
in ‘Zeitschrif't fur Natuiwissenschaften,’ Bd. lx. pp. 551-592, 
pis. iii.-v. (1887, Halle), the order Thysanoptera was but 
little known, whilst the author was not a student of the 
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recent species. To-day considerable advances have been 
made in the study, and one is forced to recognize the taxo¬ 
nomic value of certain features such as the antenna (and 
antennal sensoria) and cliaetotaxy. 

In the study of a large series of fossil Thysanoptera 
preserved in amber, new light is shown by the presence of 
several species superficially Thripid but possessing a 9-jointed 
antenna, wherein the hist two, three, or four joints may be 
closely jointed, and for which I have erected the family 
Hemitliripidae, having its closest relationship with another 
family of fossil species (Stenurothripidse, m.) and the Hetero- 
thripidse, a family of recent Neaictic and Neotropical 
species. 

These three families may be regarded as representing the 
Heterothripoidea and coming between the -ZEolothripoidea 
and the Thripoidea. Although there are examples in the 
amber-awc/asa of such well-known recent Thripid genera as 
Physotho'ips , Selenothrips , and Heliothrips (which I have 
recently described), there would appear to be a greater 
pioportionof Tertiary species referable to the Heterothripoidea 
than to either the iEololhripoidea or the Thripoidea proper. 
I have had, however, to bring into the Hemithripidse a recent 
species described from South Africa in 1915 ( Homothrips 
distinctus , Bagn.), to which genus one of the amber-species is 
also referable. The fact that the South-Afiican species was 
taken by Prof. Poulton from a primitive plaiit belonging to 
the Proteacse is of additional significance. 

Yon Schlechtendal’s memoir is, unfortunately, difficult to 
procure, and I have secured a typescript copy with photo¬ 
graphs of the three plates made from a copy of the 6 Zeitschrift 9 
kindly loaned me by the Royal Society of London. At a 
future date I hope to republish these plates in connection 
with my work on Tertiary Thysanoptera, and in this paper I 
merely attempt to inteipret the affinities of the species 
described by von Schlcchtendal in the light-of to-day’s 
knowledge—a task that is rendered possible by von Schlech- 
tendal’s careful work and excellent illustrations. I hope, 
however, to ultimately have the satisfaction of examining 
von SchlechtendaPs original material, hut up to the present 
my enquiries to the Directors of the Koniglischen mineralo- 
gischeu Institut zu Halle have been fruitless. 

It is by the presumable possession of a type of antenna 
such as that above described, where it is sufficiently well 
observable and illustrated, that enables one to refer so many 
of these species to the Hemithripidse, I have had to refer 
some species to the genus Hemthrips with a ceitain amount 
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of doubt, and such cases are indicated by a note of interro¬ 
gation before the generic name ; but of these, though it is 
impossible to interpret the antenna, all the species excepting 
long ulus have both veins of the fore-wing regulaily set with 
setse. 

Of the twelve species described by von Schleclitendal, the 
first— Phlceothrips pohligi —is interesting as representing^ the 
only described fossil example of the Tubulifera, though fully 
half a dozen species are amongst the ambeMwcZusa now in 
iny possession. Seven are described as belonging to tlic 
genus Thrips and four to the genus Heliothrips . Of these 
latter, however, JET. cucullata and H. longipes belong to the 
j 3E dothripidse; Uzel refers them to the genera Lithadothrips 
and PalceothripSy but personally 1 believe that these genera 
will not stand. 

Of the seven Thrips spp. one is apparently referable to 
Four and another to two distinct species, making eleven 
species. Of these, seven are with little doubt referable to the 
genus Hemithrips , Bagnall (originally characterized for three 
amber-species), whilst one represents a new and appaiently 
allied genus described herein. This leaves three to be allo¬ 
cated, which, with the remaining two Heliothrips sp., I prefer 
to associate with Hemithrips for reasons already stated. 

Schleclitendal^ species 1 [Phlceothrips poldigi) and 9 and 10 
(Hiolothrips (sA.) cucullatus and longipes ) do not require 
discussion, and are not included in the following notes. 

Species 2. 

(?) Hemithrips excellens (Sclil.). 

Thrips excellens , Schleclitendal (in part), J, p. 564-, fig. 2. 

?. The type would appear to be characterized by the 
fore-wings having both veins regularly set with setas, the 
conspicuous fringe of the hind margin of the eighth abdo¬ 
minal tergite, and the absence of the postero-angular bristles 
of the pronotum. 

Two examples are recorded (coll. Pohlig). 

(?) Hemithrips setosus } sp, n, 

Thrips excellent, Schlechtendal (in part), <$ («bl), p. 565, fig. 8. 

S. A species agreeing in the wing-characters and the 
fringe of eighth tergite, and also in the length and breadth of 
the head and pronotum, is figured as the of T. excellens . 
Il fe* however, a ? example, and possesses bristles at the 



150 


Mr. R. S. Bagnall on Fossil Thysanoptera . 

hind angles of the pronotum which I am confident would 
have been detected in the other examples had they been 
present. The antenna o£ this specimen is indicated as long 
and very slender. 

Coll. Pohlig. 

Hemithrips parallelicomis, sp. n. 

Thrips excellent Schlechtendal (in part.), d (sicl), p. 565, fig. 4. 

? . A second and robust example, though also ? , is figured 
as <$ of T. excellens . There are no indications of the 
postero-marginal fringe of tergite 8 or of pronotal bristles. 
The antennm are stout, with the segments parallel-sided and 
closely jointed; they are undoubtedly Hemithripid in cha¬ 
racter, and I would interpret the figure of the right antenna 
in fig. 4 as follows :— 

First joint== joint 2, 
second (long) = joints 3 + 4 + 5, 
and third to end = joints 6+ 7 + 8+ 9, 

the apical half (from where a suture is suggested) repre¬ 
senting 7-9. 

Coll. Pohlig. 

Hemithrips schlechtendali , sp. n. 

Thrips excellens } Scklecbtendahl (in part.), p. 565, figs. 5-8. 

? . This example is from another collection, and is fully 
figured. The veins of the fore-wing are set with setae, but 
there is no indication of the postero-marginal fringe of 
tergite 8. The pronotum is shorter and strongly transverse, 
whilst a short seta is shown at each hind angle. The an¬ 
tennae are shown as distinctly jointed, the intermediate joints 
being roughly oviform and subequal. Fig. 8 represents 
joints 2, 3, 4, 5, and 6 all distinct (though 3 and 4 are 
probably lying at an angle, and consequently foreshortened), 
and joint 7 narrowing to a point represents 7-9, the apical 
half or thereabouts representing 8 and 9. 

Coll. Freeh. 


Species 3. 

(?) Hemithrips longulus (SchL). 
Thrips longida, Schlechtendal, p. 568, fig. 9. 
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Species 4. 

Hemithrips pennifera (Sclil.). 

Thrips pemrifera, Scklecktendal (in part.)? P* 670, figs. 10 & 11. 

$. The interpretation o£ the autennal joints shown in 
fig. 11 is as follows:— 

1 and 2 = 1 and 2, 

3=3 and 4, 

4=5 and 6, 
and 5 = 7 to 9. 

It will thus be seen that with the exception of the minute 
second joint (unusually large in schlechtendali) it approxi¬ 
mates closely to the form of antenna in schlechtendali, sp, n. 

Coll. Pohlig. 


Hemithrips thoradcus , sp. n. 

Thrips pennifera , Scklecktendal (in part), p. 570, fig. 12. 

?. Both this and the previous example are ? ? , and in 
neither case is there any indication of pronotal bristles or of 
a postero-marginal fringe on tergite 8. This example is 
markedly larger than pennifera , being 1*5 mm. long as 
compared with T25 mm. The head is slightly more trans¬ 
verse, the pronotum broadens posteriorly, whilst the meso- 
notal plate (which is short and has the hind margin gently 
rounded in pennifera) is markedly angulate. 

Ooll. Freeh. 


Species 5. 

Hemithrips breviventris (SchL). 

Thrips breviventris, Scklecktendal, p, 572, figs. 13 & 14 (fig. 15 doubt¬ 
fully the same species). 

¥ . This species is figured as having two bristles at each 
hind an^le of pronotum and also a mid-lateral pair. The 
antenna is well-figured in fig. 14 ; the fourth joint represents 
4+A, whilst the distal joint represents 8 and 9. 

Ooll. Pohlig. 


Species 6. 

Hemithrips minimus (Schl.). 

Thrips minima , Scklechtendal, p. 574, figs. 16 & 17. 

?. A small and distinct form. Tlie fourth (long) joint of 
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the antenna in fig. 17 represents 4 and 5, whilst the distal 
joint represents 7 to 9 closely connate. 

Coll. Pohlig. 


Species 7. 

Hemithrips pygmreus (Schl.). 

Thrips pygmcea, Schlechtendal, p. 577, figs. 18 & 19. 

The antenna in fig. 19 has a long median segment, appa¬ 
rently representing joints 3 to 6, surmounted by a club-like 
segment comprising 7 to 9. 

Coll. Pohlig. 


Species 8. 

Genus Eocephalothrips, nov. 

$ . Head quadrate, as long as broad and longer than the 
pronotum ; basal antennal joint abnormally large and closely 
appioximating at their bases. 

Apparently of Hemithripid affinities ; as far as the figure 
is concerned, the antenme (except for the first joint) are 
slender and joints 2 to 7 appear to be well separated and 
probably subequal, 8 and 9 being connate. 

Type. Thrips cap it o, Schl. 

Eocephalothrqys capito (Schl.). 

Thrips capito , Schleclitendal, p. 679, fig. 20. 

Species 11. 

(?) Hemithrips clypeatus (SchL). 

JSeliothrips clypeata, Schlechtendal, p. 689, fig. 24. 

This would appear to be Hemithripid in affinities, but the 
antenna is not closely figured. The form o£ pronotum and 
the end of the abdomen suggest generic differences which 
may be made clear on a study of the specimen. The veins of 
the fore-wing are regularly set with setse. 

Species 12. 

(?) llemithrips frechi (ScliL). 

Heliothripsfrechi, Schleclitendal, p. 691, fig. 25. 

This species has the antenna distinctly figured and described 
as having eight joints, the last two joints of the left antenna 
somewhat closely approximating a style with broad basal 
Ann, & Mag . N. Hist . Ser* 9, VoL xiv. 11 
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joint. As, however, Schlechtendal figures the second joint 
in other species as the basal or first joint (the first being a 
prolongated seat in the head), it is safe to regard the antenna 
as 9-jointed, a view that is confirmed by the shape of the 
so-called “first” joint. This species also has both veins of 
the fore-wing regularly set with setae. 

Coll. Freeh. 


XIII.— Results of the Merton College Expedition to Spitsbergen , 
1923.— Diptera Nematocera. By F. W. Edwards. 

(Published by permission of the Trustees of the British Museum.) 

In a previous report* the writer has described the Diptera 
Nematocera brought from Spitsbergen by the Oxford 
University Expedition of 1921. The material obtained by 
the second (1923) expedition is now before me, and adds 
very considerably to our knowledge of the Dipterous fauna 
of th&e islands. Although the actual extent of this 
collection is very much smaller, the number of species 
obtained (26) is very nearly as great, and it is remarkable 
that no fewer than 13 of these were unrepresented in the 
first collection. This is, no doubt, to be explained by the 
fact that the 1923 expedition visited different parts of the 
arehipelago. Seven species in the collection are new records 
for these islands, namely:— 

Phronia egregia, Dz. Orthocladius mvatus, Walker. 

Cricofopus humeralis , Zett. Camptochdius cf. lamps, Mall. 

Triehodadius lest rails, sp. n. Tany pas barbitarsis, Zett. 

Orthocladius triytmolabis, sp. n. 

In addition to these another half-dozen species were obtained 
in Spitsbergen which had previously only been found in 
Bear Island or elsewhere. 

In the previous report it was suggested that many of the 
species which have been recorded from Spitsbergen w r ould 
eventually be found identical with North European forms. 
In the summer of 1923 the writer had an opportunity to 
put this theory to the test during a few weeks' visit to 
Scandinavia. A week-end was spent in camp at the head of 
Lake Tyin, Norway, and collections were made of such 
species of Nematocera as could be obtained. The lake is 

* Ana. & Msg. Nat Hist. (9) x. p. 193-215 (1922). 
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situated at above 3000 ft., practically on the snow-line, and 
the surrounding Jotunheim Mountains rise about 3000 ft. 
above the lake, the conditions of climate aud vegetation 
being very similar to those obtaining in Spitsbergen. The 
dominant species were two Protanypus and Diamesapubitarsis 
(Zett.), all of which were in enormous numbers, but the 
following Spitsbergen species were also obtained :— Exec/da 
frigida, Tanytarsus gracikntus > Camptocladius eltoni , 1'richo- 
cera lutea. 

Through the kindness of Prof. Y. Sjostedt the writer was 
able to examine Holmgren's and Boheman's collections in 
the Stockholm Museum, and notes on these are included in 
the present report. All the specimens mentioned by Holm¬ 
gren were found in excellent preservation, and it has been 
possible to establish definitely the ideutity of all except the 
Sciarinae, which, owing to lack of time, were not studied. 
As a result of this study, the following corrections appear to 
be necessary to the list of Spitsbergen and Bear Island 
Nematocera given in the writer's previous report:— 

Previous Name. Revised Name. 

Boletina maculata , Holmgren. B. apicalis (Walker). 

Ccdosia P setipennis , Holmgren. C. tenella (Zett.). 

Lauterbornia ?coracina (Zett.), Edw. Tanytarsus graci!entus(Kolmgren), 
Camptocladius byssinus (Holmgren). C. aquatilis , Qoet. 

C. extremus (Holmgr.), Edw. C. aquatilis , Goet. (? opacus , Mg.). 

C. curvinervis , Kieff. C. extremus (Holmgren). 

Orthocladius conformis (Holmgr.), O. festivus (Holmgren). 

Edw. 

O.festivus (Holmgr.), Edw. O. decoratus (Holmgren). 

O. decoratus (Holmgr.), Edw. O. petmus 1 Kieff. P 

Diamesia arctica (Boh.), Edw. D. walili, Mg. ? 

D. pmltoni , Edw. D. arctica (Boh.). 

Tanypus frigidus , Holmgren. Trichotanypus crassinervis (Zett.). 

Trichocera hiemalis , Holmgren. T. saliator (Harris). 

As a result of further study and collecting, it has now 
been shown that a number of species which were described 
from and supposed to be peculiar to Spitsbergen occur in 
Scandinavia or Northern Siberia, and the inference seems 
fairly clear that the whole Spitsbergen Dipterous fauna has 
been derived from the mainland. Except perhaps for the 
subapterous Smittia brevipennis , it seems very doubtful if 
any species will eventually be proved to be endemic to 
Spitsbergen. 

During 1922-4 a considerable amount of additional 
material has been received from Iceland and the Faeroe Is., 
through Dr. B. Samundsson and Prof. Y. Sjostedt. Study 
of this material confirms the statement previously made that 

11 * 
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the Iceland Nematocerous fauna is very different from that 
of Spitsbergen, only four of the 50 species being the same*. 
Whereas the Spitsbergen fauna is of a North European 
type, that of Iceland has closer affinity with that of Britain 
and Western Europe. 


Sciaeium. 

Sciara pallidiventris , Holmgren. 

N. Spitsbergen : Albert Dirkses Bay, Wijde Bay, 17. viii. 
23, 800 ft.; shaken from plants on flower slope; 1 <? * 
Liefde Bay, 28. vii. 23, 50-100 ft. ; shaken from Sax. 
oppositifolia ; 1 S * 

Sciara pmcox , Mg. 

P Syn.: S. arctica , Holmgren. 

N. Spitsbergen : Albert Dirkses Bay, Wijde Bay, 20. viii. 
23; shaken from Cassiope ; 2 <J, 1 ?. JLietclc Bay, 
28. vii. 23 ; shaken from Salix polaris; 1 c?. Middle of 
S. side of Reindeer Peninsula, 22. vii. 23, 200 ft. (7'. G 
Longslaff) ; on leaves of Cerastium alpinum; 3 ? . 

MycetophilidsB. 

Boletina apicalis (Walk.). 

Syn.: Mycetophila apicalis, Wnlk.; Boletina longicauda, Lundst. 

Is. syn.; Boletina maculata , Holmgren. 

A mount was made of one of Holmgren's males, estab¬ 
lishing the above synonymy. 

Cu'losia tenella (Zett.), 

3S". syn.: Boletina setipennis, Holmgren. 

The types agree. 

Phronia egregia , Dz., var. melma , nov. 

N. Spttsbergbn : Liefde Bay, 28. vii. 23 ; 50-100 ft.; 
flying in sun over dry tundra ; 1 £. There is also an 
undetermined <J, without data, in Bohemian's collection in 
the Stockholm Museum. 

The specimens are structurally identical with P. egregia , 
Dz., but differ in having the legs entirely black; in the 
type-form the coxae are yellow and the femora largely so. 

* These four species are Cricotopus basalts, Staeg., C . glacial is, Edw., 
PtCGtrodadiua ImbateUus , Holmgren, and Tanypus barbitarm, Zett. 
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Chironomida. 

Chironomus lugubris , Zetfe. 

N, Spitsbergen: Waigat Island, S. end Hiulopen Str., 
31. vii. 23, 0-50 ft.; rests on boulders, flying when dis¬ 
turbed ; 1 c?. S. side, middle of Reindeer Peninsula, 
22. viii. 23, 100-150 ft.; on plants by fresh-water pond ; 

1 c?. Liefde Bay, 28. vii. and 23. viii. 23, near shore; 2 <J, 

5 ?. Rocky island in mouth of Walden berg Bay, 
10. viii. 23 ; on wet muddy fresh-water pond ; 1 ? . Albert 
Dirkses Bay, Wijde Bay, 16. viii. 23; flying over Cassiope - 
tundra near fresh-water lake ; 1 $ . 

W. Spitsbergen : Green Harbour, 26. vii. 23; flying over 
damp ground near shore ; 2 ? . 

The suggested synonymy with Holmgren's C. hyperboreus 
may be confirmed. Zetterstedt's type of C . lugubris also 
agrees, except that the last segment of the male antennae 
seems relatively a little shorter. 

Chironomus coracinus , Zett, 

After examining Zetterstedt’s type of this species, I can 
state that Kieffer’s identification of it and my own previous 
identification are both incorrect. The tvpe-male has unfor¬ 
tunately lost the tip of its abdomen; but I obtained a series 
of specimens obviously of the same species from Lake Tyin, 
and from these and the type the following eharacteis may be 
noted, additional to Zetterstedfc’s description :— 

Antennae of male with 14 segments, the last nearly four 
times as long as the rest of the flagellum. Frontal lobes 
absent. Hypopygium with the anal point very long ; only 
two pairs of basal appendages, the upper bare, blackened, 
curved at tip, the lower with long recurved hairs and two 
long straight hairs at the tip. Front tibue with rounded 
scale; posterior tibue with two short spurs ; pul\illi distinct, 
the pads dark and neailv half as long as the claws, but with 
a pale fringe which reaches almost to the tips of the claws. 
Wings with small but distinct hairs on the apical fourth. 
Transverse vein distinct and blackened. 

From the above description it will appear that the species 
belongs to the Chironomus rather than the Tanytarsus group, 
on account of the structure of the hypopygium ; except for 
the presence of hairs at the tip of the wing and the shorter 
first segment of the front tarsi (which is just perceptibly 
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shorter than the tibia) it answers to Kieffer’s definition of 
his genus Endochironomus, 

The specimens recorded by HolragTen from Bear Island 
as Ch, polaris and from Novaia Zemlya as Ch, coracinus 
have a hypopygium apparently identical with that described 
above, and agree in most other respects, but have no hairs 
at the wing-tip. If, as would appear, this is the only dis- 
s tinction, the Arctic form might be regarded as merely a 
variety of Ch . coracinus , which I would propose to call 
psilopterus . 

Tanytarsus ( Lauterhornia ) gracilentus (Holmgr.). 

N. syn.: Lauterhornia coracina , Kieff., Edw. (nec Zett); P Prochiro- 
nomus koenigi , Kieff. 

N. Spitsbergen : Albert Dirkses Bay, Wijde Bay, 
16. viii. 23; on boulders by fresh-water lake, 50 ft.; 5 <$ 9 
9 $ ; and flying over Cassiope-twa&m, 1 ? . 

This species has a strong superficial resemblance to the 
last, and has probably been confused with it; there are, 
however, numerous structural differences. The presence of 
a ventral brush-bearing appendage of the male hypopygium 
and the horizontal vein clearly place the species in the 
Tanytarsus rather than the Chironomus group. The first 
segment of the front tarsus is about one-fifth longer than 
the tibia. 

Specimens collected by me at Lake Tyin are identical 
with those from Bear Island and Spitsbergen; so also are 
specimens receired from Prof. Thienemann from Eifel, and 
determined by Kieffer as L. coracina . In none of these 
specimens can I detect any trace of pulvilli, mentioned by 
Kieffer as present in his diagnosis of the genus Lauterbovnia\ 
I am therefore led to conclude that Kieffer’s observation 
was either entirely mistaken or due to a confusion with the 
true C . coracinus as described above. 

Tanytarsus (Micropseclra ?) mimulus , Holmgr. 

N. Spitsbergen : Albert Dirkses Bay, Wijde Bay, 19. viii. 
23 9 on window of but near shore 3 1 ? . 

Smiitia brevipennis, Holmgr. 

This appears to me to be a degenerate Camptocladius , 
probably of the minimus group. Eyes bare; empodium 
as long as the claws; mesonotum rather shining; wings 
whitish. The male remains unknown. 
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Camptocladius extremus, Hoi mgr. 

I had wrongly identified this species. Holmgren’s speci¬ 
mens (16 ? from North Cape, but no (J) are all quite 
evidently the species I recorded as C. curvinervis , Kieff.; if 
the determination was correct, Holmgren’s name will take 
precedence over Kieffer’s curvinervis and over Becker’s 
incer/vs, which has also proved to be the same species. 
Holmgren’s specimens have black halteres, not yellow as in 
Becher’s and Kieffer’s material. 

Camptocladius aquatilus, Goet. 

I do not see sufficient reason for separating the species I 
wrongly determined as C. extremus from Goetghebuer’s 
C. aquatilis . So far as can he determined from an exami¬ 
nation of the dry specimens, the males recorded by Holmgren 
as C. by s sinus are aiso C. aquatilis ; C. stercorarius (byssinus) 
must therefore be struck off the Spitsbergen list. 

The species is an abundant European form, which (together 
with some near allies) has beeu frequently but wrongly 
referred to as C . aterrimvs , Mg. I consider that it might be 
regarded as C. opacus , Mg. 

Camptocladius longicosta , Edw. 

N. Spitsbergen: Liefde Bay, 50-100 ft., 28.vii. 23; 
shaken from Saxifraga oppositifolia ; 1 ? . 

Camptocladius cf. lasiops , Mall. 

N. Spitsbergen : North Cape, N. of N.E. land, 15, viii. 
23; under stones on dry granite slope; 1 ? . 

The specimen certainly represents a species distinct from 
any others which have been reported from Spitsbergen, and 
agrees rather well with Malloch’s description of C. lasiops , 
though as there is only a single female 1 do not feel certain 
of the deteiruination. It differs from C. longicosta in the 
shorter antennae, with shorter and broader sense-bristles, 
and also in its larger size, somewhat smoky wings, and 
shorter cubital fork, the lower branch of which is more con¬ 
spicuously siuuous. 

Camptocladius pumilio, Holmgr. 

N. Spitsbergen : middle of S. side of Reindeer Peninsula, 
50-100 ft., 22. viii, 23; on stones and wet moss by stream; 
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4 $, 2 ? . N. Bismarck Strait, 0-50 ft., 3. viii. 23 ; in grass 
on Skua hummock ; 1 ? * 

This may be merely a variety of C. minimus , Mg. ( punctu - 
/a/ws, G-oet.), but the posterior part of the scutum is ratlior 
more hairy and there are very slight distinctions in the male 
hypopygiura. In the specimens before me there are no 
scales on the scutum ; in Holmgren’s types this could not 
be ascertained owing to the pinning, but they appear to be 
the same species. 

Psectrocladius borealis , Kieff. 

N. Spitsbergen : Liefde Bay, 28. vii. 23, 50-100 ft. ; 
flying in sun over dry tundra; 2 j,l ?. 

Psectrodadius limbatellus (Holmgr.). 

N. Spitsbergen : Albert Dirkses Bay, Wijde Bay, 
16.viii. 23, 60-70 ft.; flying over Gm? 0 />e-tundra near 
fresh-water lake, 1 S, 1 ? ; on window of hut near shore, 
3 , 3 ? ; and on rocks by lake, 1 ? . 

Holmgren described his C. limbatellus from three speci¬ 
mens; of these the two males appear to be identical with 
his C. decoratus ; the female may therefore be taken as the 
type, and it agrees with my determination. 

Qrthocladius consolnnus (Holmgr.). 

IT, Spitsbergen : between Red Bay and Liefde Bay, 
23. viii. 23 ; by lake in mountains (J. D. Broim) ; 4^,3?. 
Liefde Bay, 23. viii. 23; on surface of fresh-water lagoon 
near shore; 2 ?. 

Holmgren’s specimens conform to my previous deter¬ 
mination and also to that of Lundsttom, who has recorded 
the species from the island of New Siberia. 

Qrthocladius conformis (Holmgr.), 

N.E. Spitsbergen : Waigat Island, 31. vii. 23, 0-50 ft. ; 
rests on boulders, flying when disturbed ; 4 <?, 3 $ . Rocky 
island in mouth of Wahlenberg Bay, 10. viii. 23; 2 
flying. 

My ^previous determination of this species proves to have 
been incorrect. The above specimens, which agree with 
Holmgren’s types, exhibit the following characters:— 

Antennse of <$ with the last segment about three times as 
long as the remainder of the flagellum. Antennae of $ with 
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six segments, segment 2 constricted in middle, 3-5 nearly 
round; 6 almost as long as 2-5 together, its apical half 
with numerous short, slender, curved sense-bristles. Em- 
podium barely distinguishable (<?) or about half as long as 
the claws ( ? ). Wings slightly greyish, but without micro¬ 
scopic setae ; costa extending slightly but distinctly beyond 
the tip of li 5 . 


Orthocladius obscuripennis (Holmgr.). 

The type ? rather closely resembles the last, and may be 
a variety of it, but the costa does not extend beyond the tip 
of f? 6 and, as stated by Holmgren* the wing appears rather 
broader and darker. 


Orthocladius festivus (Holmgr.). 

The species I wrongly described and figured as O. con- 
forms must be regarded as 0 . festivus ; I have compared a 
mount of the hypopygium of one of Holmgren’s males 
from Green Harbour, which formed the major part of his* 
scries and should be taken as the types. Ilis collection also 
contains a male from King’s Bay, which is conspecific, and a 
male from Bear Island; this last is different and may be* 
0. tnixtus. 


Orthocladius decoratus (Holmgr.). 

N. Spitsbergen: middle of S. side of Reindeer Peninsula* 
22. viii. 23, 50-100 ft. ; on stones and wet moss by stream ; 
8 cf,l ?• 

Comparison of mounts of the hypopygium of one of' 
Holmgren’s males and of one of the above specimens shows* 
that this is the species I recorded and figured as O. festivus.. 
The female mentioned by Holmgren from Kobbe Bay 
belongs to a different species, and is probably O. petrous,. 
Kief?., as is the female I recorded as 0. decoral us from 
Kobbe Bay. In 0. petneus (d ?) Hie wings are finely 
punctate and the cm podium is well developed, while in 
O. decoratus (£ ?) the wings are quite bare and slightly 
milky and the empodium is only just distinguishable. 

Orthocladius mixius (Holmgr.). 

N. syn.: 0. arctieus, Kieff. 

N. Spitsbergen : Albert Dirkses Bay, Wijde Bay,. 
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16. viii.23; flying over Cassiope-txm&vB. near fresh-water 
lake; 1 £. 

Holmgren's type $ of 0. mixtus agrees well with Kieffer’s 
description of 0. arclicus except in the paler legs, but the 
specimen is evidently immature, and the legs would no doubt 
darken with maturity. The above-recorded male conforms 
to Kieffer's description. 

Orthocladius trigonolabis, sp. n. 

N. Spitsbergen : Albert Dirkses Bay, Wijde Bay, 
16. viii.23, 50 ft,; on boulders by fresli-water lake; 1 £; 
flying over Cassiope -tundra near fresh-water lake ; 1 $ . 

Colour entirely blackish (<?$)» except for the clear yellow 
halteres; mesonotum scarcely shining, with a slight grey 
pruinescence on the interspaces. Palpi with four distinct 
segments, the first half as long as the second, second and 
third about equal, fourth nearly twice as long as the third. 
Eyes very widely separated. Last segment of male an ten me 
nearly one-half longer than the rest of the flagellum, penul¬ 
timate about as long as broad. Antenme of ? with the 
second segment constricted near the base, 3-5 rather shortly 
oval, sense-bristles rather long and slender, 6 longer than 4 
and 5 together, with numerous rather short curved sense- 
bristles and two short terminal bristles. Hypopygium (see 
figure) remarkable for the shape of the claspcrs, which are 
somewhat triangular and strongly produced in the middle 
of the outer margin. Front tarsi of £ without beard, first 
segment about three-fifths as long as the tibia. Empodmm 
barely one-third as long as the claws in the £, nearly half 
in the ? . Claws of the £ thick and blunt-ended. Wings 
slightly greyish, finely punctate but without distinguishable 
nricrotrichia at a magnification of 300. Lobe not prominent, 
nearly right-angled. Anterior veins hardly darkened* Costa 
ending at tip of R &; / Cu below base of r-m. 

The hypopygium is apparently very similar to that of 
Drmocladius nigerrimvs, Goet., but the distinctly 4-seg- 
menfced palpi will exclude the species from Tris&ocladius. 

Orthocladius (Dacfylocladhts) petraus, var. ursinus , Kieff. 

N. Spitsbergen : middle of S. side of Reindeer Peninsula, 
22, viii. 23, 50-100 ft.; on stoues and wet moss by stream ; 

1 ?. 

* The specimen agrees with Kieffer’s description, except 
that in the dry specimen the constriction at the base of the 
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last antennal segment appears more definite and looks like 
a real joint, in which case the antennae would be 7-segmented. 

Orthocladius ( Dactylocladius ) novatus (Walker). 

Syn.: Chironomus novatus , Walker; Ch. permacer , Walker; Ortho¬ 
cladius stercorarim , auct., p.p. (nee Deg.). 

N. Spitsbergen : Liefdc Bay, 22. viii. 23; under stone 
between tide-marks; 1 . 



Hypopygia of Spitsbergen Chironomidfe. h, Cricotnpm humeralis (Zett.); 
1, Trichocladm kstralis, sp. n,; t, Orthocladius trigonuhibis , sp. n.; c, 0. cvn- 
formis (Holmgr.); ra, 0. mixtus (Holmgr.); n, 0. novatus (Walker). 

The male hypopygium is remarkable for the large fleshy 
lobe of the side-piece, which renders it quite distinct from 
the other Spitsbergen species. It is abundant in Britain, 
especially in winter, and I have also seen specimens from 
the Faeroe Is. 

Cricotopus humeralis (Zett.). 

N. syn.: Ceratopogon humeralis t Zett.; Chironomus ephippium } Zett., 
nee Edw.; P Chironomus humeralis , Holmgren. 

N. Spitsbergen : Albert Dirkses Bay, Wijde Bay, 
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19. viii. 23; under stones on island in fresh-water lake, 
50 ft.; 3 (J, 1 ? . 

Examination of Zetterstedt’s types has shown that his 
C . ephippium is a different and larger species from the 
British form so identified by Verrall and the present writer. 
Ceratopoffon hnmeralis , Zett., is, however, obviously the same 
species, and as both names were published in his 4 Insecta 
Lapponica/ the latter may perhaps be adopted. I have 
little doubt that the specimens above recorded are C. hunie - 
ralis , although the comparison is based only on the female. 
Holmgren’s C4. humeralis from Novaia Zemlya is extremely 
similar and perhaps identical. 

The Spitsbergen specimens of C. humeralis rather closely 
resemble C. basalis (Staeg.), but differ as follows :—Size 
much larger, length 3—A’5 mm, instead of 2-3 mm. 
Shoulders of ? (though not of £ ) distinctly yellow. Hair 
on scutellum denser but shorter. Hair on abdomen also 
denser, the posterior margins of the tergites less distinctly 
shining. Basal lobe of side-piece of male hypopygium 
quite differently shaped; the whole hypopygium blackish, 
including the clasper. First segment of front tarsus hardly 
more than half as long as the tibia ; in the the first three 
front tarsal segments conspicuously bearded. Pale ring on 
front tibia of ? narrower. 

Cricotopus basalis (Staeg.). 

N. Spitsbergen : S. side of middle of Reindeer Penin¬ 
sula, 22. viii. 23, 50-100 ft.; on stones and wet moss by 
stream ; 2 , 1 ? . Albert Dirkses Bay, 19. viii.23, 50 ft.; 

under stones on island in fresh-water lake; 1 ? . 

Both sexes agree well with specimens from Jan Mayen 
and Iceland, and also with Holmgren's types of C. pavidus . 

Trichocladius lestralis, sp, n. 

N.B. Spitsbergen : N. Bismarck Str., 3. viii. 23, 0-50 ft., 
in grass on Skua hummock.; 18 <J, 5 ? . 

Very similar to C , basalis, differing as follows:— $ . Last 
antennal segment relatively a little longer, the penultimate 
segment slightly broader than long. Whole abdomen 
moderately shining, the genitalia wholly black; basal lohe 
of side-piece of a slightly different shape (see figure). Legs 
wholly black. 2 . Ovipositor brownish yellow. Tibim only 
faintly paler in the middle. 

This is very nearly related to Trichocladius gelidus, Kieff., 
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from Novaia Zemlya, and to T> nudipes , Groet., from Belgium, 
but differs in small details. It seems to be referable to 
Trichocladms rather than Cncotopus , though it is rather 
doubtful if the former should be maintained as distinct from 
the latter. Zetterstedt ; s Chironomus permger may possibly 
be the same species, but the type is immature and not in a 
fit state for examination. 

Metriocnemus obscuripes (Holmgr.). 

N.E. Spitsbekgen: N. Bismarck Str., 3. viii. 23 ; in 
grass on Skua liumxnock; 14 <$, 5 ? . 

Metriocnemus cataractarum , Kieffer. 

N. Spitsbekgen : Liefde Bay, 28. vii. 23, 50-100 ft., flying 
in sun over dry tundra ; 1 , 1 $ . Middle of S. side of 

Reindeer Peninsula, 22. viii. 23, 50-100 ft.; on stones and 
wet moss by stream ; 1 ? . 

Although extremely similar to M. obscuripes , this is 
perhaps distinct on account of a slight difference in the 
male hypopygium, the lobe of the side-piece being longer, 
extending over half the length of the side-piece. It is 
probably only a variety of the species described from 
Belgium by Cxoetghebuer as M . atratulus , Zett., though this 
does not agree with Zetterstedt's types. Holmgren's 
Ch. transgressus from Novaia Zemlya (for which Kieffer has 
unnecessarily proposed the generic name Chasinatocladius) 
also hardly differs. 

Metriocnemus ur&inus (Holmgr.). 

N. Spitsbergen : Liefde Bay, 28. vii. 23, 50-100 ft.; 
flying in sun over dry tundra ; 2 $ ; 23. viii. 23, on surface 
of fresh-water lagoon near shore; 1 ?. West side of 
Lomme Bay, 1000 ft., 11. viii. 23 (T. G. Lomjstaff) ; 2 <J. 
Rocky island in mouth of Wahlenberg Bay, 10.uu.23; on 
wet muddy fiesh-water pond. 

AV. Spiisblrgln : Green Harbour, Ice Fiord, 20. vii. 23 ; 
flying o\er damp ground near shore ; 1 <?. 

JDiamesa arctica (Boh.). 

N. syn.: D.poultoni, Edw. 

All the specimens in Boheman’s original series of D . arc - 
tka are my D.pouitoni , as are most of those added later by 
Holmgren, although 2 ? of these are D. vrsus . The species 
I wrongly recorded as D. arctica is possibly D. waltli 9 Mg* 
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Trichotanypus wassinervis (Zett.). 

N. syn. : Tanypus licyubris, Zett.; Tanypus frigidus, Holmgren; 

Trichotanypus appropinquatus , Lundstrom. 

This is very similar to the common European T. adieu 
formis (L.), but is much blacker, and the hairs on the wing 
are much less numerous, being confined to the tip in the 
male. Synonymy given after examination of types. 

Tanypus (s. str.) barbitarsis , Zett. 

N. Spitsbergen: Albert Dirises Bay, 16.viii.23; on 
boulders by fresh-water lake; 1 c?* 

This is an interesting new record for the islands. 


Trichocerid®. 

Trichocera lutea, Beclier. 

Norway: fairly numerous on the verandah of the Eids- 
bugareu Hotel at the head of Lake Bygdin, August 1923. 

The venation of T. lutea is rather variable, and abnor¬ 
malities are frequent. The exact position of Sc 2 , r-w, and 
Cu t a is variable; one specimen has a cross-vein in cell 
and another has one in cell Apart from the shorter 
and stouter ovipositor, I have not discovered any constant 
diffeieuce in the females between this species and T. saltator , 
Usually T. lutea has Cu x a beyond the discal cell, while in 
7 T . saltator this is rarely the case. 

Trichocera saltator (Harris). 

N. syn.: T. fuscata } de Meij., Edw., nec Mg.; T. hiemdlis , Holmgr., 
nec Beg.; T, parva f Boh., nec Mg.; T. montam, Bran. 

I find on examining Meigen’s types of T. fuscata in the 
Paris Museum that they are my T. major ; the species which 
de Meij ere and I proposed to call T. fuscata therefore 
requires another name, and rather than propose a new one 1 
would suggest the adoption of saltator, Harris, which is very 
likely to have been this species, as it is one of the commonest 
of the genus occurring in Britain, All the specimens of 
Trichocera in Boheman’s and Holmgren’s collections belong 
to this species and not to T. lutea . Moreover, I have seen 
specimens from the Western Himalayas which do not seem 
to me to be specifically distinct, and I therefore quote 
r. montana , Brum, as a synonym. The British Museum 
also possesses material from N. America. 
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XIV.— A Note on the “New Zealand Glow-worm” ( Diptei'a , 
MycetophilidaeJ. By F. W. Edwards. 

(Published by permission of the Trustees of the British Museum.) 

One of the most remarkable insects in the New Zealand 
fauna is a luminous Dipterous larva which occurs in many 
parts of the colony in caves, mining tunnels, and dark 
crevices in rocky ravines. This larva was first described and 
figured by Gr. V. Hudson* * * § , who also succeeded in rearing 
two or three specimens of the adult and thereby proving that 
the insect was a member of the family Mycetophilidse ; the 
adults were described by Skusef as Bolitophila luminosa . 
According to NoirisJ, who gave some further account of 
the insect, the lame form a sort of web of slimy threads in 
dark damp corners, in the centre of the web being a slender 
tube of mucilage, inside which they can glide rapidly back¬ 
wards and forwards ; one or more threads hang down from 
the webs on which beads of mucilage are placed. Pupation 
takes place in the web. Hudson could not state the nature 
of the food of the larvae, but thought it might possibly con¬ 
sist of fungi. Norris, on the other hand, definitely stated 
that the larvae fed on the remains of small insects which 
were caught in the web. 

These habits are utterly at variance with those of the 
European species of Bolitophila , which feed on the interior of 
fungi, form no web, and pupate in the ground. The form 
of the larvae is also quite different. On the other hand, both 
the form and habits of the New Zealand larva are in most 
respects similar to those of species of the genus Ceroplatus , 
and it is noteworthy also that the larvae of several species of 
this genus, both in Europe and in Australia, have been 
recorded as being luminous §. On this account it was sug¬ 
gested to me by the late Dr. D. Sharp that some confusion 
had arisen and that the luminous larvae of New Zealand were 
really those of Ceroplatus . When I recently reported tliiB 
suggestion to Mr. Hudson, he replied that it had already 
been made long ago by Osten-Sacken, and that in order to 

* Trans. N,Z. Inst, xxiii. p. 48 (1891). 

t Proc. Linn. Soc. N.S.W. (2) v. p. 678 (1890). 

t Eut. Mo. Mag. (2) v. p. 202 (1894). 

§ This ha 3 been stated by Wahlberg for C. sesmdes , by Skusa for 
(X master&i, and by Sharp (in conversation) for C, testaceus . On the 
other hand, I have on several occasions reared the larvae of C* Imeatus, 
and have never observed them to be luminous. 
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satisfy himself that no error had occurred he had repeated 
his rearing experiments and obtained the same fly. 

It would seem therefore that we have here another 
interesting case of apparently similar larvae producing quite 
dissimilar adults, though exactly how close the structural 
resemblance is between the larvae of Ceroplatus and 
JS. luminosa can only be ascertained after a more detailed 
examination of the latter. The question has often been 
raised as to whether larval or adult characters are of greater 
value for classification, in those cases where their use would 
indicate quite Afferent results. In some cases (as with the 
Culicidse and with Mycetobia) it has been shown that the 
larval characters are undoubtedly more important, and that 
the apparent discrepancy has merely been due to the use in 
the first place of characters of quite secondary importance 
for the classification of the adults. In other instances, 
however (e. that of Trichocera and Rhyphus ), no such 
explanation can be offered, and it does not appear to be 
applicable to the present case. 

In response to my request, Mr. T. R. Harris, of Ohakune, 
has kindly sent me a specimen of the “glow-worm” found 
in his district. This larva, however, is unquestionably a 
Ceroplatus*, five or six species of which are known to occur 
in New Zealand. It therefore seems probable that there* 
are in that country at least two species of luminous Myceto- 
phihd larvae, which may perhaps have been confused by 
Hudson, and this may possibly account for the differing 
views of Hudson and Norris as to the nature of the larval 
food. But assuming, as appears justifiable, that one of 
these luminous larvae is really that of Skuse’s B . luminosa , 
it is obvious that the species cannot be congeneric with 
the European species of Bolitophila , though without a 
re-examination of the adult no final conclusion could be 
arrived at. 

The opportunity for making this examination lias now been 
provided by my4ather, Mr. C. L. Edwards, who, on a recent 
visit to New Zealand, was fortunate enough to obtain a lino 
male specimen of the fly in the Waitomo Caves, North Islanjl. 
This capture was of especial interest, as it was the first 
example of the species to be received in this country, and 
perhaps the first to be obtained on the wing in the wild state ty 

* Dr. jD. Keilin has confirmed my determination of this larva. 

t During tlie last three } ears I have received several thousands of 
Mycetophiudro from various correspondents in New ZeaKjid, representing 
nearly 200 species, hut not a single example of 2?. luminosa apart from 
the one here recorded. 
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which is somewhat surprising in view of the abundance of 
the larva. Mr. G. V. Hudson also kindly lent me his 
original example, now unfortunately much damaged. 

Examination of these two specimens shows that B. luminosa 
resembles the Furopean Bolitophila , and differs from all the 
Ceroplatiuae in the very little swollen pleurotergites aud in 
possessing a well-marked r-m cross-vein. Like Bolitophila 
also, it has no combs on the hind tibiae, while in all Cero- 
platinse except Macrocera there are two such combs, one on 
the outer side and one on the inner. On the other hand, it 
differs from Bolitophila and resembles the Ceroplatinae 
(exclusive of Macrocera) in having no empodium or pulvilli. 
I therefore conclude that, although it is probably justifiable 
to refer the species to the subfamily Bolitophilinae, it pos¬ 
sesses sufficient distinctive characters to warrant the estab¬ 
lishment of a new genus, which may be named and defined 
as follows:— 


Abachnocampa, gen, nov. 

Structure of bead, thorax, hypopygium, leg*, and wings as 
in Bolitophila , except that (1) empodia and pulvilli are both 
absent instead of well-developed ; (2) the radial sector 
originates far before the middle of the wing, and far before 
the tip o£ the long subcosta; (3) the short vein 22 4 is 
absent; (4) the m-cu cross-vein is placed slightly beyond 
instead of much before the base of Rs, and is much nearer 
to r-m than it is in Bolitophila (as, indeed, would be the 
case in Ceroplatinae if the radio-median fusion had not 
taken place), 

*Type and only known species, Bolitophila luminosa , Skuse. 

The name has been chosen to indicate one of the most 
remarkable characters of the genus—that is, the spider-like 
habit of the larva, forming webs and using them for the 
capture of insect-prey. In this respect the insect diffeis 
not only from all other Mycetophilidae but from all other 
known dipterous larvae. In the case of Ceroplatus and other 
Mycetophilidae which form webs, the function of these seems 
to be either to form a protective covering for the larvae 
or by hygroscopic action to assist in forming a moisture- 
saturated. atmosphere, required by some of these larvae for 
cutaneous respiration. Moieover, the food of these other 
larvae certainly does not consist of insects but of fungus- 
spores. The web of Arachnocampa differs from that of 
Ceroplatus iu the presence of the pendent threads, and it has 
been suggested that these act as u fishing lines ” ; they are 

Ann. <& Mag . N. Hist. Ser. 9. VoL xiv. 12 
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illuminated by the light of the larva, and small insects being 
attracted to them adhere to the droplets of mucilage and are 
captured. Dr. G. A. K. Marshall, who has observed the 
larvae at Waitorao, states that when touched the threads 
are drawn up suddenly into the web. 

The locality and circumstances of the capture of the male 
specimen now in the British Museum are of much interest, 
and I therefore quote my father's account:— 

“9th May, 1928. 

“Waitomo, the 6 glow-worm/ Caves. 

“ Our guided wanderings (all the while deep underground) 
brought us at last to the edge of a pool. Here the guide 
made a speech about the glow-worms which adorned the 
roof over the water, pointing out the long glistening threads 
of a cobwebby texture let down singly by each tiny worm 
apparently to catch minutise on the wing. At an engrossing 
part of the description one of the tourists suddenly produced 
from under his coat a net, with which he made a sweep at a 
passing fly, but which caught the guide's acetylene lamp 
instead and became ablaze. 

“ However, this glow-worm lecture was only explanatory 
and preparatory to the great event next coming, to which we 
were to be introduced under an injunction to perfect silence. 
Vibrations of air caused by talking or any other sound 
affected the larvae, which thereupon put out their lights. 
This was clearly illustrated by the episode of the net and 
the commotion it caused. And it might here be said that 
that tourist afterwards detached himself from the party 
and stole back alone and unlighted to the unfathomed pool 
and redeemed his first folly by securing a cave-fly and a 
number of midges, which no doubt will come under the lens 
in South Kensington*. 

“And now, after due admonitions, and obeying the order 
to leave all lamps behind, we stepped cautiously in single 
file down, down to a still lower level. Collecting ourselves 
at an unseen bottom we held each one his breath, and 
listened. To each in turn a whisper floated, 44 Get into the 
boat.”.... Then gradually we became aware that a vision 
was silently breaking on us. Either we were moving (though 
without oars) or a panorama was passing before us. I 
recollect just noticing the glint of a wire which might have 

* [These midges belong to an undescribed species of Tanypus. No 
doubt, they breed in the bed of the river which runs through the cave, 
sod it seems probable they form the main food-supply of the glow- 
wwrms,—F. W. E.J 
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been fastened along the wall of the cave, and on which onr 
dumb boatman might be pulling. JBut, at any rate, a radiauce 
became manifest which absorbed the whole faculty of obser¬ 
vation—the radiance of such a massed body of glow-worms 
as cannot be found anywhere else in the world, utterly 
incalculable as to numbers and merging their individual 
lights in a nirvana of pure sheen* 

“ And now as to the disposition of this mystic light, which 
produced itself all unaided in innumerable points. The 
cave was evidently similar in structure to all the others, 
giving an endless variety of outline; but whatever was there 
became dotted over with points of golden light as closely 
studded as the letters on a printed page, a truer parallel 
than the glibly quoted starry sky. It did strike me, how¬ 
ever, that the higher reaches of the cave resembled the 
Milky Way. But from those heavens stretched down won¬ 
drous stalactites all clothed in living light, and appearing 
like arms ready to lift one right up to those far-away stars; 
and not only above the main silent river, along which our 
noiseless way was truly a gliding, but in branching Qords 
surprise burst on us again and again revealing fascinating 
vistas of the same glowing and shapely splendour. To bow 
the head in adoration of Beauty was but to meet its whole 
shimmer reflected, unwrinkled, in the quiet river below.” 


XV .—Descriptions and Records of Bees. —Cl. 

By T. D. A. Cockerell, University of Colorado. 

Andrena amaguensis , sp. n. 

.—Length about 7 mm., anterior wing nearly 6*5 mm. 

Black, including antennae and tegulae; tarsi rufescent 
apically; the very broad clypeus (with shape of an inverted 
basin) and lenticular lateral face-marks placed transversely 
next to clypeus creamy-white ; hair of face, cheeks, pleura, 
and metathorax long, thin, and white, not at all dense on 
face ; hair of vertex dark fuscous, of thorax above sparse and 
slightly brownish. Legs with mainly white hair, pale yellow 
on inner side of tarsi. Head broad, quadrate; mandibles 
falciform, crossing, with au inner tooth, apical part very 
obscurely reddish ; process of labrum narrow, truncate, with 
long orange hairs springing from beneath it; malar space 
obsolete, mandibles with no basal tooth beneath ; clypeus 
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polished, with weak widely scattered punctures; front dull 
and granular, vertex shining, the punctures not dense ; cheeks 
flattened, shining, weakly punctured, no projecting angle 
behind ; third antennal joint very densely punctured, about 
as long as next two together, fourth shorter than fifth. Meso- 
thorax and scutellum highly polished, sparsely punctured; 
nietathorax entirely dull, the area large and triangular, 
granular, without evident rugae (under a microscope it appears 
eancellate). Wings hyaline, with apex suffusedly dusky; 
stigma large, red with a dark margin ; nervures dark fuscous; 
second cubital cell small, receiving recurrent nervure about a 
third from apex. Spurs red. Abdomen fusiform, highly 
polished, sparsely and weakly punctured, hind margins of 
segments not evidently pallid; segments 2 to 4 with thin 
white hair-bands at sides only; venter with white hair. 

Kudia River, Amagu Yalley, Siberia, July, 1 <J (TT. P. 
Ockerell ). 

Closely allied to A. coitana , Kirby (shawella, Kirby), to 
which it runs in the tables of Perkins and Schmiedeknecht. 
It differs by the entirely black flagellum and lack of spots 
on the white clypeus. This cannot be A. amurensis , Fries©, 
which is said to resemble A, coitana , but is (male) 9 mm. 
long and has black hair on mesonotum. It is also distinct 
from A. subshawdla, Strand, from Taingtau. 


Andrena semirugosa , sp. n. 

? .—Length about 7 mm., anterior wing 5*7 mm. 

Black, including antennae and legs (small joints of tarsi 
obscurely reddish); tegulaa rufous, piceous in front and at 
base; mandibles obscurely reddish at apex; malar space 
short but distinct; head transverse, ordinary, facial quad- 
langle about square; process of labrum rather narrow, 
tiuncate; clypeus shining but not polished, with very weak 
and sparse punctures; front dull; facial fovea* seen from 
above narrow and white; cheeks dull, with the orbits shining; 
third antennal joint as long as next two together, these of 
same hmg h; hair of head and. thorax scanty and white ; 
mesothorax and scutellum shining, with sparse punctures; 
metathorax dull, the area minutely rugose (showing vermi¬ 
form ndges under microscope), poorly defined ; mesopleura 
posteriorly flattened and shining. Wings brownish hyaline ■ 
stigma large* ferruginous, without dark margin : nervures 
rather dilute fuscous; second cubital cell bioad, receiving 
recurrent nervure near or a little beyond middle. Legs with 
pale hair, tibia! scopa entirely white, not large ; spurs sordid 
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white. Abdomen shining, without evident punctures under 
a lens, segments 2 to 5 with very thin lateral white hair- 
bands, apical tuft slightly yellowish. The microscope shows 
the first two abdominal segments entirely covered with 
extremely minute punctures, running into transverse lines, 
with a few scattered larger punctures across the middle. 

Kongaus, Siberia, August, 1 ? ( Cockerell). 

A member of the perplexing group of A . nana, Kirby. 
In the table by Dr. Perkins it runs nearest to A . alfkenella , 
Perk., and A* moricella , Perk., but differs by the stigma. 
A. alfkenella is very easily separated by the much more 
densely punctured mesothorax and scutellura. A. nanoides, 
Stockhert, from Riedenburg (a species not listed by Perkins, 
because not British), is a little larger than A . semirugosa , and 
easily separated by the practically black stigma, broader 
face, black tegulse, and second abdominal segment conspicu¬ 
ously punctured as seen under a lens. A semirugosa is also 
very similar to A, nitidiuscula , Schenck, having the same 
sort of stigma ; but nitidiuscula is easily separated by the 
dull clypeus, largely red flagellum, and more clearly defined 
apical impression of second abdominal segment. 

Andrena epimelcena , sp. n. 

? .—Length nearly 12 mm., anterior wing nearly 9 mm. 

Robust, black, the flagellum narrowly chestnut-red beneath 
except basally, small joints of tarsi ferruginous ; facial fovese, 
seen from above, entirely black; head ordinary, facial 
quadrangle broader than long; mandibles entirely black; 
process of labram very broad, slightly emarginate in middle; 
malar space linear ; clypeus somewhat shining, with distinct 
not very dense punctures, the lower margin with a pair of 
long fuscous bristles; front rugose, with longitudinal striae, 
punctures between the striae ; third antennal joint very long, 
a little longer than*the next two combined; region above top 
of eyes shining; face and cheeks with sordid white hair, 
stained with brown at apex of clypeus ; vertex with long 
black hair ; mesothorax (except in trout) and scateilum with 
black hair, rest of thorax with dull white hair, but part of the 
long curved hair at sides of metathorax black; mesothorax 
and scutellum somewhat shining but not polished, with 
minute obscure punctures; area of metathorax granular, 
without distinct sculpture, defined by absence of the long 
hair which covers rest of metatherax ; tegulse black, minutely 
rugose, and with short black hair. Wings dusky; stigma 
slender, red, with a heavy dark margin; nervures fuscous ; 
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second cubital cell broad, receiving recurrent nervure beyond 
the middle. Femora and trochanters with white hair, hind 
knees covered with black ; anterior and middle tibise with 
short black hair on outer side, spur of middle tibia very long; 
scopa o£ hind tibia black on outer side, yellowish white on 
inner ; spuis pale red ; middle and hind basitarsi broadened, 
all the basitarsi with deep ferruginous hair on inner side. 
Abdomen broad, with a sericeous surface, not evidently punc¬ 
tured, apical depression of second segment not evident; fiiat 
segment with long dull white hair, segments 2 to 4 with 
bioad dull white hair-bands ; apex with black hair. 

Okeanskaja, Siberia, Aug. 18 ( Cockerell ), 1 ? . 

In the published tables this runs exactly to A. denticulata , 
Kirby ( listerella , Kirby), but it is easily distinguished, being 
much larger, with black flagellum, only narrowly red beneath, 
and pale hair of thoiax not yellowish. The abundant black 
hair of thorax above readily separates it from A . quadri - 
fasciata, Morawitz, from Tuikestan. 

Andrena meraca , sp. n, 

? .—Length about 10*5 mm. 

Black, of ordinary form ; hair of head and thorax greyish 
white, very faintly yellowish dorsally, labium with a fringe 
of ehocolate-coloured hair; facial quadrangle broader than 
long; process of labrum very broadly triangular, roughened 
above; mandibles very obscurely reddish at tip ; malar space 
linear; clypeus dullish, densely rugoso-punctate, with a 
median raised line; flagellum very obscurely reddish beneath j 
tliiid antennal joint about as long as next two together, fourth 
fully as long as fifth ; facial foveae, seen from above, fulvous, 
narrowly white along orbit; front dull, excessively densely 
punctured in middle, finely striate next to fovese ; mesothorax 
dnll, with minute punctures; scutellum polished, sparsely 
punctured; area of metathorax dull and rugose, hardly 
defined ; tegulae piceons, rufous posteiiorly. Wings reddish 
by aline, stigma a$d nervures feriuginous; second cubital 
cell receiving recurrent nervure a little before middle. Legs 
black, with pale hair, light red on inner side of tarsi; hind 
knees with reddish-chocolate hair ; tibial scopa white; spurs 
pale red. Abdomen broad, not hairy, very finely but 
distinctly punctured, second segment depressed about a third; 
segments 2 to 4 with narrow pure white hair-bands, the first 
broadly interiupted in middle; hair of apex stained with 
brownish grey. 

Kudia Biver, Siberia, July, 1 ? (W. P. Cockerell ). 
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In Scluniedeknecht’s table this runs to A . comlinafa , 
Christ, but is easily distinguished by characters of sculpture 
and pubescence. It is not like any species tabulated by 
Perkins, but seems to fall in the A. flampes group. On 
comparison of specimens, however, it is evident that the 
species is closely related to A. wilkella , Kirby, but it cannot 
go to that species in the table on account of the black hind 
tibiae and basitarsi. The abdominal punctures are quite as in 
A . wilkella. It is not A. sibirica , Morawitz (which is related 
to A . combinata ), as that has the thorax fulvous-haired above 
and the process ©f labrurn emargitiate. 

Andrena hidiana , sp. n. 

<J.—Length about 8*5 mm. 

Slender, black, including tegulae, legs, and antennae; hair 
of face long and black, obscure grey in supraclypeal region, 
of cheeks black, but long white hair on occiput; hair of 
pleura greyish black, of mesofchorax and anterior part of 
scutellum black, but of scutellum posteriorly, postscutellum, 
region of tubercles, and mesopleura anteiiorly below pallid ; 
metathorax with black hair ; the limits of the black and pale 
are not veiy clearly defined or easy to describe ; head broad, 
facial quadrangle much broader than long; mandibles 
crossing, with an inner tooth ; process of labrum shining, 
broadly truncate; clypeus convex, shining, well punctured; 
flagellum thick, the joints rather swollen; third antennal 
joint not nearly so long as next two together, fourth shorter 
than fifth ; cheeks broad, but not toothed or angulate ; meso- 
tliorax dull, finely punctured, median impressed line veiy 
distinct, disc posteriorly shining; scutellum very densely 

S unctured, moderately shining anteriorly; area of metathorax 
ull and roughened, not clearly defined, slightly plicate at 
base. Wings dusky hyaline; stigma veiy dark reddish, 
nervures dark ; second cubital cell receiving recurrent ner- 
vure about middle. Legs with light hair, very pale yellowish 
on inner side of tarsi; spurs pale, faintly reddish ; hind tarsi 
long. Abdomen narrow, highly polished, with piliferous 
punctures, the surface beyond the second segment beset with 
erect black hair ; thin white hair-bands at sides of segments 2 
to 4, on 4 practically entire, the hairs oblique; hair at apex 
pale grey. 

Kudia River, Siberia, July, 2 ( Coekerell ). 

In the British table this runs exactly to A . Jmcephala t 
Stephens, if the small tooth on inner side of mandibles is 
ignored, or to vicinity of A, nigrocenea , Kirby. It will not 
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fit anything in the Schmiedeknecht tables. It is really very 
much like the American A. nigrihirta, Ashmead, o£ which I 
was strongly reminded at the time of capture. 

The following key separates the above species:— 


Males. 1. 

Females ... 2. 

1. Clypeus and lateral face-marks white .... amaguenzis, Ckll. 

Face all black...... kudiana, Ckll. 

2. Small species, about 7 mm. long ... semwugosa, Ckll. 

Over 10 mm. long . 3. 

3. Hair at apex of abdomen black. Ckll. 

Hair at apex of abdomen not black ..... meraca, Ckll. 


Hoplitis monardce, Cockerell. 

? .—Interstate Palisade Park, near Tuxedo, N.Y., July 6, 
1921 ( Cockerell ). 

Previously known only from Texas; the present specimen 
differs only in having entirely black tegulse. The mandibles 
are very broad and quadridentate; in H. gracece } Ckll., they 
are only tvidentate. 

Halictus japonicus, Dalla Torre. 

? .—Tsnruga, Japan, June 29 ( Cockerell ). 

The type was a male, but I have seen the female in the 
British Museum. 

ACANTHALICTUS, gen. nov. 

Closely related to Halictus , but female with broad head 
and narrow eyes ; mandibles long and massive, strongly 
tridentate; labrura with an immense apical spine, laterally 
compressed ; scape very long, flagellum short; tongue very 
short, pointed; labial palpi with four subequal joints, the 
first three very oblique at apex ; maxillary palpi six-jointed, 
the second joint longest, robust; median groove on anterior 
half of mesothorax very deep; hind spur minutely denti¬ 
culate. * " 

T>pe, Halictus dybowsUi, Bad., from which the abovo 
details are taken, 

Acanthalictus dybowskii (Radoszkowski). 

Described from the Amur j I saw authentic specimens 
(collected by Dvbowski) in the British Museum. Last 
August I had the pleasure of collecting three specimens of 
tub fine specite at Kongaus, Siberia. 
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Acanthalictus griseipennis , sp. n. 

?.—Very near A. dyhowskii } but differing thus 
Smaller, anterior wing 9 mm.; wings grey (reddish in 
dyhowskii) ; tegulae entirely black ; area of metathorax with 
longitudinal rugae, but without the distinct transveise striae 
on apical part ; fiist recunent nervure meeting second inter- 
cubitus (joining second cubital cell near end in dyhowskii ). 

Kongaus, Siberia, Aug* 9, 1 ? ( Cockerell ). 

I thought at first to call this a variety of A . dyhowskii , but 
it seems to be a distinct species. 

Steganomus, Ritsema. 

In addition to 8 . nodicornis, Smith, described in Bingham’s 
woik, there are in India two very distinct species, the types 
of which I examined in the Rothney collection at Oxford. 

Steganomus gracilis , Cameron. 

(J.—Length about 5*5 mm. 

Two cubital cells, marginal eell very obtuse ; apical joint 
of antennae disc-like, enlarged, blacky as in S . nodicornis . 
The species is much smaller than nodicornis , and the large 
tegulae are pale and translucent; the abdomen is black. 

Stegay\omu8 fulvipennis, Cameron. 

(J.—Length about 6'5 mm. 

Same sort of antennae; tegulae pale ferruginous ; abdomen 
black, strongly punctuied (minutely and weakly punctured 
in gracilis) ; legs dark at base, but beyond that pale clear 
led, becoming cream-colour on tarsi; mesothorax with short 
felt-like fulvous tomentum. 

Stelis thdbaidisy Friese. 

Egypt. 

I found the type in Morice’s collection. Second recurrent 
neivuie going as far beyond outer transverse cubital as first 
beyond inner ; legs red; abdominal markings cream-colour, 
not canary-yellow as in & signata , Latr. 

Pasiphae, Spinola. 

P. alitmafis (Ducke) and P. decolorata (Ducke) are very 
much alike, but alismatis has the thorax finely distinctly 
punctured ; in decolorata it is more smooth, with the punctures 
veiy minute and weak. Both have red tibiae and taisi. 
P. bicellularis (Ducke) has orange or yellowish tegumentary 
bands on abdomen. 1 examined these species in the British 
Museum. 
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XVI .—Two new interesting Lemmings from Siberia . By 
B. S. Vinogradov, Assistant Curator, Zoological Museum 
of the Russian Academy of Sciences, Petrograd. 

Some time ago I gave a preliminary review of Palsearctic 
lemmings of the genus Lemmns. A full account of this 
subject will be published in the c Annals of the Zoological 
Museum of the Russian Academy of Sciences.’ I give here 
only a brief description of two most interesting forms from 
Siberia. 


Lemmus amurensis, sp. n. 

Type. —An adult female. No. 13722. Original number 1. 
Collected 20th April, 1914, by Ch. Dorogostaisky. Collec¬ 
tions of Zool. Mus. Russ. Acad. Sci. 

Type-locality. —Pikan, on the Zeya River, tributary of 
Amour, East Siberia. 

Diagnosis.—A very small species : length of head and 
body in quite adult specimen 96 mm. Skull of about tho 
size of Myopus (condylo-basal length 26'2 mm.). Inter¬ 
orbital crest rather well developed ; brain-case relatively 
(uot absolutely) somewhat larger and more smooth than in 
other Palsearetic species of the genus, L. obensis novosibincus, 
Vinogr., excepted. Antero-posterior diameter of inter¬ 
parietal is about 1^ of transverse diameter. Zygomata are 
not so spreading as in other species. Bullse tympani rela¬ 
tively large and inflated. The claws on the fore feet more 
robust than in Myopus , but somewhat weaker than in other 
species of Lemmus ; palms and soles densely hairy, the rudi¬ 
mentary tubercles of sole completely hidden. 

Pur long and soft. Dorsum of uuiform nearly “ verona- 
brown ” colour of Ridgway (13" h ); a rusty faint shade is 
perceptible on the dorsum, and particularly on the head and 
rump ; in addition to the dark yellow and daik hairs on the 
dorsum are spread .white hairs (grey at the base) ; their 
presence gives to the back a peculiar ash-grey shade. A 
faint broad daik stripe is marked on the neck and less evident 
on the dorsnm. Sides are of “ cinnamon-rufous M colour 
(11' t), but somewhat lighter. The belly is of uniform 
** cinnamon ” colour (15"), similar to the colour of the sides 
but paler. 

Measurements .—Head and body 96 mm.; tail 10*6; hind 
foot 14*0; ear 8*2; condylo-basal length of skull 26*2; 
eygomatic breadth ? (probably 18) ; interojbital constriction 
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3*3; mastoid breadth 13’7; depth of brain-case 7 # 8 ; nasals 
7*3; diastema 8*0; maxillary tooth-row 7*2 ; mandibulary 
tooth-row 7*0. 

Observations .—“ A swamp near Pikan. Five embryos of 
the late stadium.”— Ch. 1). 

Bemarfa. —The discovery of this interesting species, 
shaiply distinguishable from other Siberian species, is also an 
interesting geographical fact, viz., the occurrence of a repre¬ 
sentative of the Arctic fauna in such a low latitude, 

Lemmus obensis novosibiricus } subsp. n. 

Original specimens .—Ten specimens. Coll, of Zool. Mas. 
Russ. Acad. Sci. nos. 11711, 7721, 0728, 11027, 7726, 
07.1904.1, 7724, 7738, 7728 (skins and skulls), 7722 (skele¬ 
ton), Collected by Russian Arctic Expedition of 1901-1902, 
by Yana Expedition of Toll and Bunge and by Hydrographic 
Expedition of Noithern Ocean (1912). 

Type-locality. —Islands Kotelny and Liakhov, Hew Siberian 
Archipelago, N.E. Siberia. 

JEssential Characters.— This lemming lias some rather 
important craniological characters distinguishing it from true 
L. obensis (see below). The winter specimens have almost 
white Divrostonyx-Wks pelage and very large (not bifurcate) 
blunt nails. 

Diagnosis. —Nasals shorter than in L . obensis obensis; 
when viewed from above they do not cover entirely the nasal 
aperture. Interorbital crest in fully adult specimens very 
low or almost absent. Antero-posterior diameter of inter¬ 
parietal about a half of transverse diameter. Zygomatic 
arches not so spreading as in L. obensis obensis . Brain-case 
large, nearly smooth and rounded even in quite adult speci¬ 
mens. Bailee larger than in L . o . obensis . Upper incisors 
more prominent forwards. Condylo-basal length of skull as 
in true L. obensis. Zygomatic breadth a little smaller, inter¬ 
orbital constriction and mastoid breadth more; molar teeth 
heavier. 

The summer pelage similar to that of L. obensis obensis ; 
ears are more rusty-yellow (near 13" k of Ridgway) than in 
true L . obensis , and sharply contrasted with the colour of the 
head. The brownish colour of the upper part of head extends 
to the lips. 

The winter specimens have greatly enlarged blunt nails 
with enlarged corny ungual pads. The winter pelage is 
very long and silky, coloured in the typical specimens light 
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On Two new interesting Lemmings from Siberia. 
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“ pinkish buff ” (near 17 f/ d 9 but lighter), with predomination 
of grey in anterior part of dorsum and on the back. The 
belly coloured similarly to dorsum, but paler (“ cartridge- 
buff/’ 19" f)* Externally the winter specimens of L . o. now* 
sibiricus have a superficial resemblance to winter specimens 
oi Dicrostonyx . 

Remarks .—The peculiar characters of the New Siberian 
lemming are so important that it would be possible to consider 
it as a new species, but the presence of specimens with not so 
sharply developed characters makes me consider this form as 
a subspecies ot L. obensis . It is necessary to say also that 
at the mouth of the Lena River occurs a form of lemming 
(L. obensis bungei , Vmogr. in litt.) which has characters 
intermediate between true Lemmus obensis and L. obensis 
novosibirieus , The above-described form ot Lemmus has some 
supeificiul resemblance to Dicrostonya . I think it is possible 
to consider it as an appearance of couveigence between two 
forms living under the same conditions of a severe climate of 
the tar northern border of Siberia. 


PROCEEDINGS OE LEARNED SOCIETIES. 

GEOLOGICAL SOCIETY. 

March 26th, 1924.—Dr. J. W. Evans, C.B.E., F.R.S., 
President, in the Chair. 

The following communications were read;— 

1. ‘The Fossil Elephants of the Upper Thames Basin.* By 
Kenneth Stuart Sandford, B.A., D.Ph., F.G.S. 

In a paper read before the Society on June 20th, 1923, the 
Author tabulated a succession of the fluviatile deposits of the 
Upper Thames Basin about Oxford, and referred briefly to the 
Proboscidean remains which had come to light in the progress of 
the work. 

In particular, Mejphas anti^uus occurred in the Hondborongh, or 100-foot 
Terrace, in the Wolvercote Channel, 50 feet (about) above the river, and in 
the upper part of the 20-foot or Summertown-Radley Terrace. 

The Wolvercote Channel is cut in a river-terrace (50-foot or Wolvercote 
Terrace), which is known to be younger than the Handborough Terrace and 
older than the Summertown-Radley Terrace; but the exact position, in point 
of time, of the Wolvercote Channel is not as yet known with certainty. 

Maykas pnmgemv* is found in the lower, older, part of the Summertown- 
Radley Terrace, and apparently in the Sunk Channel Gravels. 
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In the Handborongh Terrace the remains are teeth of Mephas antiqvus of 
archaic character, i7. antigum trogontherii , and H. trogontherii . This is the 
first recorded instance of remains of elephant being identified in the 100-foot 
Terrace of the Thames Basin west of the Chiltem Hills, and the presence of 
S. trogontherii in this terrace is noteworthy. 

In the Summertown-Badley Terrace the accompanying fauna 
( Hippopotamus , Qorbicula fluminalis) is found to lie above a 
cold fauna consisting of Rhinoceros tichorhinus, Bison prisons 
(rare), with Rleplias primigenius (Ilford type) poorly represented 
and apparently dying out, and R. primigenius (Siberian type) 
prolific. R. primigenius trogontherii and R. trogontherii have 
not been identified in this terrace. 

In the Sunk Channel a single tooth of R. primigenius is once 
reported 1 ; this has been rediscovered, and is a rare case of x27x 
in a third upper molar, with a lamellar ratio of 9*5 and frequency 
of 10*5: that is, the ridges are very narrow and closely set. The 
tooth is in excellent preservation, and lay apparently at the bottom 
of the channel. This suggests a return of the Siberian mammoth ; 
the Sunk Channel is probably of the Beindeer Age: that is. Upper 
Paheolithic (by inference only). Beindeer has not been identified 
in any of the terrace-deposits of the Upper Thames Basin (that is, 
west of the Chiltem Hills). 

The cliief object of the paper is to analyse the large collections 
in the Oxford University Museum, to describe the important 
Handborough teeth, with their trogontherian forms, and to bring 
to light the teeth of R. antiquus , specimens of Falconer and 
Iieith Adams, which have been identified in the Museum. 

2. 1 Some Upper VisSan Caninid Corals.’ By Herbert Price 
Jjewia, BJu, F.&.S. 

An endeavour is made in this paper to lessen the uncertainly* 
which exists concerning the true nature of the Tis6an corals of 
Caninid appearance, by setting forth the results of an investigation 
into the structure and development of two species of Caninia , 
which the Author has recognized from among these corals. 

One species, having a wide distribution in the D 2 beds of North 
Wales, the Midlands, and the North-Western Province, may he 
referred to Caninia (Campophyllum) juddi Thomson, if this 
species be regarded as embracing eight more of Thomson’s species 
©cod Ci^^^jriZww^^ncluding * Campophyllum ’ cylindricum 

4 Campophyllum ’ derbiense Vaughan MS. is also included in 
the synonymy, together with certain species of Caninia described 
by Stuckenberg from the Upper Carboniferous of Eussia. 

The development of C. Juddi Thomson emend . in the early 
stages resembles that of Caninia cornucopia Michelin, emend . 
Camithers, the lype-species of the genus, especially in the rhythmic 

VA. Leith Adams, Monogr. Pals&ont. Soc. ‘British Fossil Elephants’ 

lH7V-ol| p» lid. 
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succession of stages with long and with short septa, respectively, 
which it displays. At a later stage of growth, the species is more 
akin to the earlier species of the Ganinia cylindrica group de¬ 
scribed by Sal6e (1912). In the ephebic stage the Caninid features 
are retained. 

Changes in fossular appearance due to the late addition of major 
septa; development of the extra the cal zone, and comparison of the 
dissepimental arrangement of this zone with that of the outer zone 
of C. cylindrica Scouler, Salee; local development; distribution; 
and the generic position of the species also receive attention. 

Associated with G. juddi Thomson in its distribution is a new 
variety of that species, the varietal features of which are described. 

In the other species studied (which is new) the most inter¬ 
esting specific feature is the extrathecal zone, which, as seen in 
transverse section from an early stage onward, appears to be 
intermediate in character between the corresponding zones of 
<7. cylindrica Scouler, Sal6e, and C. juddi Thomson emend . In 
the development of this new species the late neanic stages (the 
earliest known) indicate its position in the genus Ganinia . The 
species is recorded from an Upper VisGan horizon in Derbyshire. 


May 7th, 1924.—Dr. J. W. Evans, C.B.E., F.R.S., 
President, in the Chair. 

The following communication was read:— 

* The Silurian Rocks of the Clwydian Range, from Moel Arthur 
to Gym. 5 By Mrs. Ethel Gertrude Woods, D.Sc., E.G.S., and Miss 
Margaret Chorley Crosfield, F.G.S. 

The Clwydian Range forms part of a complex anticlinal fold of 
Silurian rocks, folded and faulted into position between the New 
Red Sandstone of the Yale of Clwyd on the west, and the Car¬ 
boniferous Limestone of'the North Wales Coalfield on the east. 
The part of the range that the Authors have mapped consists, 
in detail, of a number of synclines and anticlines of Lower Ludlow 
age, running nearly due east and west in the north, and more 
north-west to south-east in the south. 

The succession is as follows:— 

Monograptus-leintwar&inensis Zone: Bryn-y-saeson Beds; brightly 
weathering, handed dags and sandy shales, 
with if. leinticardinenais and if. leinttcardin - 
enais var. bicipwns. 

M.-tumescen* Zone (2): Cefn Goleu Beds; pale striped flags, yielding 
if. tumescens, M. dubius, and if. crinitua. 

(1): Eithinen Beds, dark, unhanded mudstones, con¬ 
taining Dayia navicula, Oamarotcechia nucula , 
Cardiola {Slava) intermpta, Dalmanella ele- 
gantula , and Encrinurux sp. 

if 'Scanicus Zone (2): Hetty Beds; pale flags and biscuit-like shales, 

yielding if. scanicus, if. dubiua, if. crinitua, 
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M. uncvnatus var. micropoma, M* roemeri, 
M, bohemicus, crinoids, and Beyrichia. 

(1) : Penmacimo Beds; massive sandstones and erushod 

sliales, yielding M. scanicus, tiny braolriopods, 
and crinoids. 

Passage-Beds: Teiran Beds; flags, thin sandstones, and ornshed shales 
yielding M. chimsera, M. scanicus , M. nilssoni , 
and tiny brachiopods. 

3f.-nilssoni Zone (3): Ehiwisg Beds j flags like ‘ whetstones yielding 

Af. chimsBra, M. chims&ra var. salweyi, M. 
varians var. pumUios, and if. dvibius. 

(2) : Bwlch-ben-Barraa Beds, ‘Bluestone* or ‘Slab 

Horizon flags and shales yielding if. colon us, 
if. colonus var. compactus, if. various, if. chi- 
mssra, if. nilssoni, if. dibbius, if. bohemicus, 
if. wncinatus var. orbatns , Ortkoceras sp., and 
Cardiola ('Slava) int&rrupta. 

(1): T fron-worth Beds, sandy flags yielding if. vul¬ 
garis, if. nilssoni, and if. varians. 

Of these, the lowest zone represented, that of M. nilssoni , is 
exposed in the western valleys and on the western slopes from the 
centre southwards. Immediately beneath the mountain-ridge, they 
am faulted against the alternating sandstones and shales of the 
M.-scanicus Zone. In the centres of the synclines and mainly 
on the east side of the range, the newer beds of the M.-tumescens 
Zone succeed these, and are again followed by the M.-leint- 
wardincnsis Zone in one area towards the south-east. The nature 
of the deposits shows contrasting conditions of deposition, from 
a still-water, landlocked area, subject to rhythmic changes in 
the M.-nilssmi Beds, to an open-sea, near-shore area with abun¬ 
dance of elastic material in the M.-scanicus period; this again is 
followed by a partial return to earlier conditions. 

The beds form part of the pre-Carboniferous floor of North 
Wales. Subjected as they have been to the strong Caledonian 
forces, they show many signs, not only of yielding to and resistance 
to pressure, but also of having moved with a certain amount of 
individual freedom. The profound influence of the movements is 
manifested in the well-marked cleavage, the very great crushing 
to which the more impressionable rocks have yielded, and in the 
block-like fracturing of the entire range, which has impressed itself 
markedly on the topography, the chief valleys all running in a 
Caledonian or sub-Caledonian direction. 

The character in the folding which is special to this part of 
Wales comes out in the Ludlow rocks of the range, and also in the 
Carboniferous limestone east of it, the newer faults having re¬ 
opened along the original lines. The contrasting pitch of the beds 
in the north and south, and the change in direction of folds and 
faults, shows that the Moel Fammau block (consisting of Moel 
Fammau itself and the region east of it) has acted as a pivotal 
Kne, about which the regions north and south have swung, the 
ttyMttnal movement being greater in the south than in the north. 
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XVII.— On the Post-larval Stage in Diopatra cuprea, Bose, 
a Polychcetous Annelid of the Family Eunicidse. By 
C. C. A. Monro. 


(Published by permission of the Trustees of the British Museum.) 

Dr. Cyril Crossland recently forwarded from Madeira the 
tops of two Polychset tubes, together with a young worm, 
some post-larvae, and some developing eggs. The tubes are 
of sand, lightly coherent, and 'Dr. Crossland records by 
letter that developing eggs, post-larvae, and a young worm 
were found inside the tubes, and that the post-larvae crawled 
out of the original tubes and began to make tubes of their 
own. The young worm is 19 mm. long and 1 mm. broad, 
excluding the feet. Its small size and immature condition 
make its identification difficult, but its comb-cliaetse are those 
of Diopatra cuprea , Bose, and not those of the Mediterranean 
species D. neapolitana . Augener (1918, p. 350) regards the 
structure of the comb-chsetse as diagnostic. 

Diopatra maddrensis , Langerhans, probably belongs either 
to D. neapolitana or to this species, in spite of the large 
number of teeth recorded for the jaw-plates. 

Descriptions of Post-larvae. —The post-larvae, of which there 
are a considerable number, have an average length of 1“1 mm. 
and au average breadth of *3 mm., excluding the eliietse 
Ann . & Mag . N, EisL Ser. 9. VoL xiv. 13 
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ffis 1). There are 11 chsetigers, the last two feet of which 
consist of a single chffita just protruding from a rudimentary 
ch*eta-sac. The prostomium is subiectangular, and there 
are five tentacles—an anterior frontal pair, and a median and 


Fig. 1 



Complete post-larva. The jaws are seen by transparency in rough 
outline below the median tentacle. X105. 


two laterals situated towards the posterior border of the 
prostomium. They all have large basal joints or tentacnlo- 
phores, and the median when laid back just reaches to 
the third chsetiger. The laterals are slightly longer and the 
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frontals about half their length. There are no buccal 
tentacles. 

There are two pairs of eyes, one anterior and ventral (seen 
by transparency in the figure) situated on the lower surface 
of the head internally to the frontal tentacles and a posterior 
dorsal pair just external to the lateral tentacles. 

The first chsetiger is apparently biramous, and, besides a 
short stout dorsal and ventral cirrus, has two small bundles 
of strong curved capillary cliaetae (fig. 2), characterised by 

Fig. 2. 

i 

Fig. 2.—Chseta of second segment, x 1900. 

Fig. 3,—Spear-headed chrnta. x 915. 

Crossland as digging chsetae. On the following eight seg¬ 
ments the dorsal cirri are represented by small clavate knobs 
and the ventral by rounded prominences. On chaetigers 10 
and 11 the cirri are not yet developed, and nowhere can I 
find any trace of a gill. All the feet except the first appear 
to be uniramous and are furnished with not more than three 
chsetae. From the second to the fifth foot the chsetae are all 
of the bilimhate spear-headed type (fig. 3), and on the sixth 
foot a typical hooded bidentate Eunicid hook appears (fig. 4-). 
The chaetae of the last two feet are not sufficiently developed 

13* 


Fig. 3. 



I 



196 


Mr. C. 0. A. Monio on the 


to be characterised. At the end of the body is a pair of 
stout vential pvgidial styles. 

The jaws are already well developed, and their main out¬ 
line can be seen by transparency through the body-wall. 
The lower jaw-plates are as shown in the figure (fig. 5). 
The upper jaws consist of a common basal process, to which 
are attached a left unpaired plate and a pair of large plates 
(fig. 6). The left unpaired plate has a strong curved apical 
fang, below which are 4-5 large teeth. Below these is a row 
of closely set very small teeth which continue to the point of 
junction between the unpaired plate and the basal process. 
The paired plates consist of 12 to 14 serially repeated 

Fig. 4. Fig. 5 . 



Fig. 4.—Hooded hook. X 1000. 
Fig. 5,— Lower jaw. x 570. 


toothed pieces held together on their lateral surfaces by a 
delicate membranous plate, the presence of which is only 
discernible with difficulty. w 

Remark .—The circumstantial evidence points to the con¬ 
clusion that these post-larvae belong to the same species as 
the young adult, and, on the analogy of various observations 
made upon the development of Eunicid larvae (cf. Claparfede 
and Metchnikoff, 1869, p. 184; Krohn and Schneider, 1867. 
PP* 5 Wilson, 1888, pp. 288-291), the absence 

of ciliated bands and of buccal tentacles, together with the 
presence of well-developed jaws, places their age at about 
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three weeks. The jaws of the Eunicid post-larvae from 
Madeira, figured by Krohn and Schneider (Taf. xiii. fig. 5), 
resemble very closely those figured above, but that the two 
forms belong to different genera is apparent from the fact 
that Krohn and Schneider's specimens possessed compound 
chsetse (fig. 3). 

Crossland calls attention to the remarkable general resem¬ 
blance of the jaws in ray specimens to those of Dorvillea% 
Parfitt. The series of distinct toothed pieces in the upper 
jaw-plates show a great general similarity to the condition 


Fig. 6. 



found in Don illea. That a like condition occurs at a like 
stage of dc\elopment in another genus of the Eunicidse is 
evident from Krohn and Schneider's figure mentioned above. 
There is also no apparent reason for regarding the presence 
of these separate toothed pieces as a special adaptation to a 

* Both Chamberlin (1919, p. 339) and Fauvel (19236, p. 304) 
discuss the synonymy of this genus. Fauvel prefers to letain the well- 
known Staurocepkahcs in spite of its preoccupation. Do nllea , Parfitt, 
1806, seems to have priority over the others, as P) ionognathus, Keferstein, 
1862, is pieoccupied by Pt wiognatkv *, Pander, 1856, in Pisces. 
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larval or post-larval mode of existence. The conclusion can 
therefore be drawn that this type of jaw-plate is primitive, 
and that therefore Dorvillea —as far as the jaws go, at least— 
is nearer to the ancestral Eunicid than any other member 
of that family. 

If this conclusion be correct, we can trace the gradual 
change in the upper jaw from the simple longitudinal scries 
of similar toothed pieces to the highly complex Eunicid jaws. 
In Dorvillea, as in the post-larval jaws figured here, is found 
the repetition of a longitudinal series of similar toothed 
pieces (see Treadwell, 1921, text fig. 448). In Hallo. (*ee 
Pauvel, 1923, fig. 169, e) and in (Enone (Aglaurides) (see 
Treadwell, text-fig. 433) we have a similar repetition of 
toothed pieces, but differentiation has already begun and 
these pieces are unlike each other and more complex than in 
Dorvillea . 

In Ophryotrocha also, besides the forceps, there is a series 
of toothed pieces (see Pauvel, fig. 180, g). 

In Arabella (see Pauvel, fig. 175, d) the condition is 
similar to that in Hallo. So, too, in Drilonereis (see Pauvel, 
fig. 174, c & k ), where the toothed pieces are somewhat 
simpler. Thus, by a gradual concentration, fusion, and 
differentiation of these distinct pieces, we pass, perhaps by 
way of Lumbrinereis (see Fauvel, fig. 172, b and A), to the 
complex condition observable in Diopatra and Eunice . 

Wilson (1881, p. 288) describes and figures the larvae and 
young of a Eunicid, which he assigns to Diopatra cvprea, at 
a stage of growth slightly later than that shown by my 
specimens. His figures (pi. xxi. figs. 91 & 92) represent a 
stage when the rudiments both of buccal tentacles and of 
gills have appeared. The ohsetae somewhat obscurely figured 
by him are of a compound or pseudo-compound type, such 
as do not appear in my specimens. They may, however, 
be developed at a correspondingly later stage of growth. 
Andrews {1891, p. 287) states in a footnote that these larvae 
and ytftmg described by Wilson do not belong to D. cuprea , 
but to Diopatra magnet Andrews, which, as Treadwell has 
shown, is an On*tphi& [Onuphis magna (Andrews), Treadwell, 
1921, p. 81]. The grounds for Andrews's statement are 
not \ery clear, ner, if Treadwell's interpretation be the 
correct one, very satisfactory. 

Lan^erhans (1880, p. 290) attributed some young Diopatra 
consisting of 21 to 35 segments and devoid of buccal ten¬ 
tacles to his species D. madeirensis , although they and the 
adult were not found together. As Augener (1918, p. 359) 
points out, they may belong to his (Augener's) new genus 
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Epidiopatra, which is distinguished from Diopatra only by 
the absence of buccal tentacles. Augener*s genus is founded 
on small and presumably young (20-30 mm. long) specimens, 
but it seems very improbable that Epidiopatra is merely the 
young stage of Diopatra , because, although the buccal ten¬ 
tacles appear in development at a later stage than either the 
other tentacles or the dorsal cirri, they appear at an earlier 
point of growth than that displayed by Augener*s Epidio¬ 
patra. 

The presence of the young in the tube of the adult 
Diopatra seems to indicate that in this genus—or, at any rate, 
in this species—the eggs are laid and the larvae develop inside 
the tube of the parent, a phenomenon which to my know¬ 
ledge has not yet been recorded in this family. Analogous 
cases of incubation of the eggs and sheltering of the young 
in the tubes of the adult are, however, known among the 
Polychseta. 

According to Eisig, Capitella capitata lays its eggs in its 
tube, which it does not leave before the young are sufficiently 
advanced to be able to fend for themselves, and Nereis 
dumerilii , Audouin & Milne-Edwards, behaves in a similar 
fashion. 
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XVIII .—Reply to Miss Procter's Remarks on the Snake 

Brachyophidium rhodogaster, Wall . By Colonel F . WALL, 

C.2LGK, U.M.Z.S., F.L.S. 

I have read with much interest the remarks made by 
Miss Procter in the Ann. & Mag. Nat. Hist. (ser. 9, vol. xlii. 
p. 141) on the snake described by me under the name 
Brachyophidium rhodogaster , and would like to make further 
remarks on this interesting Uropelt. 

As is well known, the tails and terminal shields, of all 
Uropelts are peculiar, and it is upon these peculiarities 
primarily that the family Uropeltidse has been split up into 
its various genera. When I examined the type of Brachyo¬ 
phidium the first points to attract attention were the tail and 
terminal shield, which differed from those of all previously 
described Uropelts, and it was on these peculiarities that I 
based the new genus. A farther study of the specimen 
revealed other points affecting the cephalic lepidosis which 
did not accord with any known genus. 

Miss Procter may be right in her opinion that the presence 
or absence of a supraocular and a temporal shield is not of 
generic impoitance, but I cannot see how the peculiarities 
of these shields can nullify the very important caudal 
characters upon which the genus mainly rests. 

In Platyplectrums madurensis (the genotype) the tail is 
round or compressed to a very slight degree. The terminal 
shield is as broad as high, and ends in a transverse ridge 
■which is as broad as the shield. The middle of the ridge is 
aubspinose, the point being directed slightly upwards. 
In Brachyophidium rhodogaster the tail is markedly coin- 
pressed at the base, and becomes increasingly so at the tip. 
The terminal shield is so markedly compressed that it might 
almost be said to present a rounded vertical dorsal keel, and 
ends in a point (more prominent in males) directed backwards. 

To my mind the differences in the two tails are quite as 
distinctive as, for instance, the tails of TJropeltis and Silyhum . 
In spite of Miss Procters views I adhere, therefore, to my 
original opinion, that Brachyophidium deserves recognition as 
a distinct genus. 

Since reading Miss Procter’s note I have acquired nine 
moie specimensof Brachyophidium rhodogaster. In all the 
eye is p shown in fig. 2, a, in her paper— i . a., appears to be 
in a single shield, as it is in all the fifty-four examples of 
this snake I have now examined. 

It would interest roe much to know if the tail of the type of 
Platypfectrurus sanguineus^ conforms to that of Platyplcctrurus 
madurensis or Brachyophidium rhodogaster. 
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XIX .—Diptera ( Cyclorrhapha) from Spitsbergen . Results of 
the Merton College Expedition to Spitsbergen 1923.— 
No. 5. By J. E/ Collin, F.E.S. 

The following notes are supplementary to those published in 
this Magazine for January 1923, pp. 116-123, and deal with 
the additional material in this particular group collected in 
Spitsbergen in 1923. No Empididse or Syrphidae were 
represented in this collection, which, however, consisted of 
the following :— 


AnthomyidaB. 

Acroptena frontata y Zett. 

1 <?, Albert Dirkses B., Wijde Bay, 100-200 feet, on 
flower slope. O. S. Elton, Aug. 17th. 

Limnophora hyperborea , Bohem. 

1 (J, 4 ? ? , S. side of Reindeer Peninsula, Liefde Bav, 
sea-level, flying and settling in sun among Silene acatdis . 
C. S. Elton, Aug. 23rd. 

1 ? , same locality, flying in sun over dry tundra, 0-50 feet. 
C. S. Elton, Aug. 22nd. 

1 Albeit Dirkses B., Wijde Bay, dead on dead grass- 
stem, about 50 feet. C. S. Elton, Aug. 16th. 

Limnophora megastoma, Bohem. 

1 S ? Albert Dirkses B., Wijde Bay, flying and settling in 
sun over dry tundra, 0-100 feet. C. S. Elton, Aug. 19th. 

1 , Cape lioos, S. side of Reindeer Peninsula, Lietde 

Bay, July 25th. 

1 ? , S. side of Reindeer Peninsula, at sea-level, near shore 
by Monaco glaciei, head of Liefde Bay. T. G*. Longstaff, 
Aug. 24th. 

The first male has four or five bristly hairs behind middle 
tibiae (two or three behind and two almost posteio-ventral), 
and probably represents the true megastoma of Boheman. 

The second male is smaller (very little moie than 3 mm.) 
and has only two bristles behind middle tibiae; in this 
specimen also the second postsutural dorso-central bristle is 
weak, hut the outer cross-vein is practically upright. 

The iemale, which has four pairs of postsutural dorso- 
centrals, two or threo biistles behind middle tibiae, and oue 
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small one in front towards tip, appears to be the true mate of 
first male. 

The 1921 material has been re-examined in conjunction 
with the above, but it does not appear possible to distinguish 
more than one variable species. That it includes the true 
megastoma of Boheman, originally described from Spitsbergen 
specimens, is certain; but one cannot help regretting that 
more material in better condition was not forthcoming. 

Limnophora ranunculi , Holmgr. (=denudata, Holmgr., teste 
Stein). 

1 § on island off Cape Petermann, near head of Wijde Bay, 
on dry tundra. T. G-. Longstaff, Aug. 20th. 

Holmgren described ranunculi as having the arista u dis- 
tincte pubescente” and t£ fronte vittis duabus antice con- 
junctis atris, vel vitta unica didyma ejusdem coloris.” In 
the above specimen the arista could hardly be called distinctly 
pubescent, but the greyish interfrontalia is continued to front 
of frons, thus dividing the frontalia into two narrow wedge- 
shaped “vittse”; this frontalia is rather narrower and the 
orbits correspondingly wider than in megastoma. Epistoma 
rather less produced. Palpi slightly dilated at tip. Thorax 
greyish, with three narrow brown stripes, the side ones more 
or less connected on the outside, with brown patches imme¬ 
diately in front and behind suture. Postsutuvai dorso-central 
bristles four in number. Abdomen greyish, with only very 
faint indications of ill-defined brownish patches; ovipositor 
terminating in a cluster of small curved spines. Middle tibiae 
with two bristles behind only; hind femora long-haired 
postero-yentrally, and with five or six long bristly hairs 
antero-ventrally on apical half. Hind tibiae with three or 
four small antero-ventral bristles on apical two-tbirds and 
two or three antero-dorsal. Halteres yellowish. 

This species is at once distinguishable in the female sex 
from megastoma and hyperborea by the spinose ovipositor 
and the colour of thorax. 

MUSCIDiB ACALYPTRATJ3. 

S^atophoga varipes, Holmgr. 

8 , 3 ? ?; all except one male taken by Mr. T. Q. 

Longstaff on Aujg. 24th near shore by Monaco glacier, S. side 
of Reindeer Peninsula, head of Leifde Bay, the other male 
being found on July 28th at Gape Rocs, S. side of Reindeer 
Pemusuia. 
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The curvature of the male hind tibia is not always marked, 
but an additional distinction from squalida appears to lie in 
the weaker, more hair-like bristles mixed with the longer 
pubescence on male front tibia. The darkening of the legs 
is usually confined to (or, at least, more conspicuous on) the 
front femora. 

Fucomyia frigida, Fin. 

A pair. The male taken on Aug. 23rd under stones at 
edge of Freshwater Lagoon, near shore, S. side of Reindeer 
Peninsula, Liefde Bay ; the female on the next day, flying 
near shore. 

In every respect agreeing with the specimen found in 1921. 
Limosina sp. 

$. On ship off Waigat Island, S. end Hinlopen Str., on 
July 31st. 

Possibly only crassimana , Hal. 

Lena modesta, Meig. 

1 (J, 3 $ ? . The male taken by Mr. T. G. Longstaff on 
ship off shore, S. side of Reindeer Peninsula, Liefde Bay, 
on Aug. 24th. Two females, July 31st, on ship off Waigat 
Island, S. end Hinlopen Str. One female, Aug. 13th, on 
ship ‘ Tei nirigen 5 off Cape Platen, N. of N.E. Land, Spits¬ 
bergen Archipelago. 

Pieviously recorded from Spitsbergen by Boheman unde* 
the name Hdomyza borealis. 

Lena septentrionalis, Collin. 

3 $, 1 $. The males on Aug. 19th, the female on 

Aug. 18th, on window of hut near shore, 20 feet, Albert 
Diikses B., Wijde Bay. 

Mr. Elton informs me that there was a colony of nesting 
glaucous gulls about 2 miles from this hut, and black 
guillemots and little auks about the same distance. 

It appears that the facial “keel ” mentioned in the original 
description of this species is not always evident except 
between the bases of autennse. 
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XX.— On the Diptera (other than JHematocera) of 
Jan Mayen Island . By J. E. Collin, F.E.S. 

Mr. F. W. Edwards has published in this Magazine for 
February 1923, pp. 235-240, an account of the Nematocerous 
Diptera of Jan Mayen Island, including six species additional 
to those previously recorded from the island by Becher in 
1886 (Osterreicliische Polarstation Jan Mayen: Insekten). 
These additions were found in a collection made on the island 
by Mr. W. S. Bristowe in the summer of 1921. The other 
than Nematocerous Diptera of this collection were sent to me 
by Mr. Bristowe for identification, and were found to include 
five species additional to the two recorded by Becher. With 
regard to the latter, one (Homalomyia incisurata, Zett.) was 
not found by Mr. Bristowe, the other (Limnophora arctica) 
was described by Becher as a new species peculiar to the 
island. Through the kindness of Dr. H. Zerny, of the 
Vienna Museum, I have been able to examine the types of 
L.arctica, and find them identical with specimens of L. mega¬ 
stoma, Bohem., collected by Mr. Bristowe. 

The seven species mentioned below, added to the fourteen 
listed by Edwards, make a total of twenty-one species now 
recorded from the island, of which eleven have been added as 
a result of Mr. Bristowe’s visit. 

TacMnida. 

Cynomyia mortuorum , L. 

2 8 $. 

This species has a wide distribution. 

Anthomyidae. 

Limnophora (Spilogona) alpica , Zett. 

5<J<^7 ? ?. 

Mr. Bristowe informs me that this and the next species 
were^ often to be found in flowers, especially of Saxifraga 
ctcspitosa . 

At present recorded from Northern Scandinavia and the 
mountains of Central Europe. 

Limnophora (Spilogona) megastoma , Bohem. 

14,11??. 

A species with a wide distribution in the far north. 
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As stated above, Becker's L . arctica is a synonym of this 
species. His types are preserved in spirit, and consequently 
not in good condition for comparison. They have, however, 
more than three pairs of postsutural dorso-central bristles on 
thorax, long postero-ventral bristly hairs about base of hind 
femora, the front mouth-edge projecting as in megastoma , 
halteres of male dusky, of female yellow, and generally agree 
so well with megastoma that I do not hesitate to consider 
them conspecific. I would refer here to some notes of mine 
on this and other Arctic species of Limnophora from Spits¬ 
bergen in this Magazine for January 1923 (p. 119) : the Jan 
Mayen specimens of megastoma, however, are more normal 
than the majority of the Spitsbergen specimens in the number 
of postsutural dorso-central bristles. 

Fannia (Homalomyia) incisurata , Zett. 

Recorded by Becher, but not found on the island by 
Mr. Bristowe. 

Acroptena frontata , Zett. 

Three pairs. 

A northern species occurring in Greenland, Scandinavia, 
Spitsbergen, and tlie mountains of Central Euiope ( vide this 
Magazine for Januaiy 1923, p. 117). 

CordyluridsB, 

Scatophaga varipes , Holmgr. 

5<?<?,8 ? ?. 

The species of Scatophaga , especially the northern forms, 
are not well distinguished, but the above species, which is 
closely allied to squalida , appears to be common and widely 
distributed in the Arctic regions (vide this Magazine for 
Januaiy 1923, p. 120). Mr. Bristowe found this species to 
be very common on bird-droppings and dead birds from sea- 
level to over 1000 feet. The female walked over the medium 
on which eggs were to be laid with the male on her back, and 
as she lowered the tip of her abdomen to lay an egg, he gave 
a little “jab" with the tip of his, 

Scatophaga nigripes * Holmgr. 

On bird-droppings round the North Lagoon. 
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This species has been consideied by some writers as a 
synonym of S. litorea, Fin., but the Jan Mayen specimens 
are darker and longer and darker-haired than in litorea . The 
legs are entirely dark, the male hind femora longer-haired 
and without any strong bristles, middle femora also without 
bristles at tip. Acrostichal bristles on thorax longer and 
rather finer. Holmgren’s specimens were from Bear Island 
and Spitsbergen. 


XXI .—The Genus Chondrilla. By Maubice Burton, M.Sc., 

Research Student of King’s College, University of 

London. 

A VEBT extensive and complete survey of the genus 
Chondrilla has been made by Topsent (1918), in which 
he puts forward very strong suggestions for a revision of its 
species. In view of the comprehensive nature of Topsent’s 
work, there is little, if any, need to add anything further on 
the question of species, except to say that examination of a 
considerable amount of material has shown his suggestions 
to he perfectly justified. On the question of the removal of 
certain species to a new genus, for which he proposes the 
name Chrmdrillastra, however, I do not find myself in such 
complete agreement, for reasons which I will state later. 
Meanwhile, I tabulate below a complete list of the species 
of Chondrilla, as here understood, together with short 
diagnoses thereof. 

Genus Chondbilla, Schmidt. 

Corticate Astrotetraxonida with complex canal system and 
small flagellate chambers. Without megascleres. Micio- 
seleres coasters of one or more kinds. 

1. Chondrilla nueula, Schmidt, 1862. 

Synonymy: Chondrilla embdopkora, Schmidt, 1862. 

Sponge flattened to lobose, varying in colour from white 
to pnrplish-brown, and possessing one form of spicule only— 
vis., Bpherasters Q-Q08-0 040 mm. in diam. 

Distribution. Almost Cosmopolitan. 
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2. Chondrilla australiensis , Carter, 1878. 

Synonymy: Chondrillapapillatct, Lendenfeld, 1885. 

Chondrilla coriicata , Lendenfeld, 1885. 

Chondrilla globulifera, Keller, 1891. 

Chondrilla ternatenm , Thiele, 1900. 

Chondrilla australiensis , rar. lobata, Dandy, 1905. 

Sponge encrusting to lobose, greyish-white to reddish- 
yellow m colour, often with dark specks. Spicules of two 
kinds: (1) Spherasters0*019-0*036mm.in diam.; (2) Smooth- 
rayed oxyasters 0‘020-0 , 030 mm. in diam. 

Distribution. Australia and Indian Ocean generally. 

3. Chondrilla australiensis , Ctr. var. mixta, Schulze. 

Synonymy: Chondrilla mixta, Schulze, 1877. 

ChondrtUa distincta , Schulze, 1877. 

Chondnlla nuda , Lendenfeld, 1897. 

Chondrilla media , Hentschel, 1912. 

Chondrilla agglutinans t Dendy, 1916 a. 

Sponge encrusting, dark brown to nearly black. Spicules 
of two kinds: (1) Spheiasters 0*006-0*042 mm. in diam.; 
(2) Oxyasteis, with spiny, often branched, rays, 0*024- 
0*037mm. in diam. 

Distribution . Australia and Indian Ocean generally. 

4. Chondrilla saccifomits. Carter, 1879. 

Synonymy: Magog sacciformis, Sollas, 18885. 

Chondrilla grandistellata , Thiele, 1900. 

Sponge encrusting to massive, dark brown. Spicules : 
spherasters of two kinds up to 0*14 mm. in diam. 

Distribution . Mauritius, Temate, Saya de Malba. 

5. Chondrilla seeunda , Lendenfeld, 1885. 

Sponge encrusting or massive, greyish-yellow to dark-blue. 
Spicules of two kinds: (1) Spherasters 0*060-0*070 mm. 
in diam.; (2) Oxyspherasteis 0*012-0*024 mm. in diam. 

Distribution . Port Phillip, Austialia. 

Caiter (1885-6) mentions one kind of aster only in this 
species. The fact is, I think, the young loans of the larger 
asters are so like the smaller asters as to be indistinguish¬ 
able. As proof that two forms are present, the oxysphe- 
rasters are present in such quantities as to exclude the 
possibility of their being all young foans of the larger 
asters, while, at the same time, immature forms of these 
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spicules must of necessity be present somewhere, so that 
one must conclude that they are indistinguishable from the 
smaller asters (or oxyspherasters). 

6. Chondrilla jinensis , Hentschel, 1912. 

Sponge encrusting, grey to black. Spicules of two kinds: 
(1) Spherasters 0*048-056 mm. in diam.; (2) Oxyasters 
O'Olo-O'OSO mm. in diam. 

Distribution. Arafura Sea. 

Topseut (Z. o.) proposed to divide these species into two 
groups, according to whether they possessed one or two 
forms of aster. The former, including Chondrilla nucula and 
C. sacciformis, he retained in the genus Ghondrillay while 
for the latter he erected a new genus Chondrillastra. Viewed 
merely from the standpoint o£ speculation, such a course 
might be justified to some extent, but the problem is much 
moie complex than this. From a phylogenetic point of view, 
such a division is illogical. In the first place, this grouping 
places <7. nucula with C . sacciformis, with which it has less 
affinity than with the other species of Chondrilla, and 
separates it from the latter with which it has much iu 
common, for there appears little doubt that C . nucula lias 
been derived from a torm closely related to 0 . australienm 
by the loss ot its oxyasters. 

That the genus Chondrilla has been derived from an 
Aurora-like ancestor has been suggested by Bendy (1916 c), 
and I see no alternative to this. Thiele has suggested its 
derivation from Donatia , but a comparison of the two genera 
will readily discredit this. Certainly both have sprung fiom 
a Stellettid ancestor, and that closely allied to Aurora, as now 
understood. 

According to Bendy (/. c.) the diagnosis of the genus 
Aurora is as follows: “Stellettidae in which the principal 
microscleres are large spherasteis (or sterrospherasters) 
accumulated especially in a cortical layer. 9 ’ The spherasters 
of Chondrilla saooiformis are very similar to the sterrosphe- 
rasters of Aurora roioi, Bendy, while the spherasters of the 
remaining species of Gkondrxlta more closely resemble the 
snherasters of Aurora providentice, Dendy. In the genus 
Aurora the spherasters (or sterrospherasters) show stages of 
evolution from a Stellettid-aster to a (rWm-aster, and of the 
two species mentioned above A . rowi is certainly the more 
advanced in this respect. From this reasoning it is seen 
that Chondrilla sacciformis is a later offshoot from Aurora 
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than any of the other species of Chondrilla. If any sub¬ 
division of the genus Chondrilla is to be made, it rnu^fc 
suiely be one in which C. sacciformis is separated from the 
remaining species of that genus, and not one on an artificial 
basis of spicule-foim in which the details of anatomy and 
phylogeny are ignored. Possibly it may become necessary, 
in the future, to revive the genus Magog , with an amended 
diagnosis, for the reception of C . sacciformis , but in the 
present state of our knowledge of both Aurora and Chon- 
drilla , such action would be premature. The only course 
open is to abandon Topsent’s genus Chondrilla&tra 7 and 
defer any subdivision of Chondrilla until such time as our 
knowledge may prove the need for if. 

Xote.—T he following four papers contain, together, a 
complete account of the genus Chondrilla , its species ami 
their synonyms, distribution, &c.—also a complete list of 
literatuie on the subject. Accordingly, it is to these I refer 
for further details. 


1916 a. Dundy, A. u Report on the Non-calcareous Sponges collected 
by Air. J. Hornefl at Qkhamandal, See.'' Report to the Govern¬ 
ment of Baroda on the Marine Zoology of Ohhamandal, part 2, 
pp. 93-146. 

1916 c. -. “Report on the Homosclerophora and Astrotetraxonida, 

collected by H.AI.S . 1 Senlart/ &c.” Trans. Linn. Soc. London, 
toI. xiii. part 2, pp. 227-271. 

1877. Schulze, F. E. “ Untersuchungen uber den Ban und die 
Entwieblung der Spongien. iKe Familie der Clioudrosidse.” 
Zeitschr. fur Wiss., ZooL Bd. xxix. 

1918. Topsknt, E. u Les jfiponges de San ThomA*' Arch. Zool. Exp$r. 
et G&l 1918, t. Ivii. fasc. 6, pp. 601-609. 


XXII.— Preliminary Revision of the Family Phryganeidae, 
its Classification and Evolution • By A. V. Maktynov 
(Petrograd). 

Thb family Phryganeidse, Burm., contains the largest and 
most common of our species of Trichoptera which were knou n 
for a long time. Nevertheless, their classification is in a 
very unsatisfactory condition. The division in the genera, 
proposed by old systematists, was unsatisfactory, and Hagen 
and JIcLaehlan united all known species into three genera 
—Neuronic , Leach, Pkryganea f L., and Agrypnia , Curt. 
McL&chl&n added (1880) a new genus, Agrypnetes . This 
Ann. <fc Mag , N, Hist, Ser. 9. Vol, xiv, 14 
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classification was accepted by G. Ulmer, uho added one 
more new genus— Limnocentropus. The genera Phryganea , 
Neuroma , and Agrypnia are, however, not natural complexes, 
containing very heterogeneous elements. This was recog¬ 
nised by McLaeblan, Ulmer, the present author, and, before 
them, by Hagen, but neither of these authors proposed 
another classification. Hagen, in 1873, divided the genus 
Phryganea into four and the genus Neuroma into six. 
groups. His six groups of “ Neuronia n are natural enough, 
and, with some exceptions and alterations, are accepted here, 
hut I cannot accept the genera Agrypnia , Agnjpneies , and 
Hagen's division of Phryganea . 

Long ago my attention was attracted by the fact that 
the u genera” Agrypnia and Agrypnttes, in the structure of 
(J and ? genitalia and in some other features, were much 
more allied to such species o£ u Phryganea ” as P. obsoleta, 
sahlbergi, varia ( = Dasystegia, Wall.), etc., than the last- 
named ones to Phryganea yrandis , striata , etc., or to 
P. minor i for instance. The same opinion was expressed by 
Siltala (1907), who based it on his detailed studies of the 
metamorphosis. In 1909 I described a new species of 
Phryganea, P. principalis, and noted (1909, 1914) that 
its genital appendages, both cJ and ?, are almost identical 
with those of Agrypnetes crassicornis, McLach. It became 
obvious that the w genus Agrypnetes ” is quite unnatural. I 
undertook a comparative study of thegenital structures and of 
other features of nearly all the Eurasian and some American 
species of the family Phryganeidse, and my conclusion is that 
this family must be divided into other and wholly different 
genera, about 13-15 in number. 

Genus 1. Prophryganea, hoy. 

[ Trichostegia, Kol., part., Agrypnia, Curt*, Agtypnefe*, McLach., 
Dasybtegia, Wall.J 

Type-species, P. principalis, Mart. 

Anterior wings elongate, discoidal cell of moderate length ; 
in the ? the fourth apical fork nearly always present; 
colouring of the membrane greyish, covered with very dense 
and more or less brownish primitive net, but the elements 
of this net are often fused and form some large irregular 
brown spots ; degree of pubescence variable. 

<J • Pedes genitales long, two-jointed, basal joint simple, 
cylindrical, mostly with a prolongation after the base of the 
second joint, which is more slender and short and clothed 
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urith erect hairs or setae on the inner side, Xth dorsal seg¬ 
ment elongate, roof-shaped ; appendices prseanales small; 
penis long, nearly cylindrical. 

?. Ylllth ventral segment forming two lateral pro¬ 
jections and a large and long, nearly triangular, subgenital 
plate with the dilated and bilobed apex. IXth dor&al seg¬ 
ment fused with the Xth one and forming a large plate with 
two veutro-lateral processes and a median projection, which 
is mostly divided into two small lobes. Live in standing 
waters. 

A rich genus containing about 3 9 species, as follows :— 


j 1 1. principalis , Mart. 

| ) 2. crassiconiis, McLach. 

3. color at a, Hagen. 

4. straminea, Hagen. 

5. pagetana , Curt. 

0. cnrcaia, Bks. 

7. dbsoleta , Hag. 

8. sp. 2 (*ee Appendix) *. 

9. sp. 1 (see Appendix) f- 
10. impruba , Hag. 


111. tilmen ], Hart, 
r ( !-• czerskyi (sp. n.) J. 
US. umbnna (sp. n.) j. 
j 14. sordida , MeLacli. 
15. sahlbergi, McLacli. 
_ 16. varia , Fabr. 

17. picta, Kol. 

18. glaciali sj l l&g. 

19. vehtita, Walk. 


The species 1, 2, 3, 4 form a group of closely-related 
species, vestita (19) another group, glacialis a third group, 
and in the remaining species also some little groups of sub¬ 
ordinate value can be distinguished ({). 

In the structure of the $ genitalia, as well as in the venation 
and colouring of the wings, this genus possesses many 
archaic features. The ? genital structures are very homo¬ 
geneous in this genus. The fusion of the IXth and Xth 
egments and the formation of a long subgenital plate are, 
on the contrary, progressive features. 


Genus 2. Phryganovsis, nov. 

Contains one species— P . laiipennis 9 Ulm. (Japan). 

In the anterior wings the discoidal cell is rather short and 
of different form in the and $, first apical sector arising 
near its end ; third and fourth (iu the $ ) forks long and 
sessile ; in the posterior wings the discoidal cell has the form 
resembling that of the anterior wing ( ?) ; 3rd fork long, 
sessile; colouring and hairiness somewhat resembling those 
of the foregoing genus. 

* =Phryganea sp., Martynov, Ann. Mus. Zool. Ac. Sci. St Peterab. 
xiv. 1909, p. 257. 

t I have three females from Turkestan, which probably belong to a new 
species allied to obsoleta. 

$ These are new species from South Us^uri-land (see Appendix). 

14* 
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<J. IXth tergite with a median projection, which is 
coalesced with the long Xth segment ; basal part of the 
pedes gemtales short, distal half as long again, consisting of 
two branches; second joint arising from the basal half, long, 
slender; in the § there is no long subgenital plate. 

Genus 3. Nannophryganea, nov. 

[Trichosteguij Kol., part.; Wall.] 

Contains one species— N. minor , Curt. 
w Differing by similar nervation in both £ and ?, smaller 
size, etc. In the the Xth segment elongated, broad, with 
keel-shaped elevation above; basal part of the pedes 
genitales very broad, robust, distal part slender, stick¬ 
shaped, somewhat curved inwards ; second joint long, hairy, 
digitiform ; penis thick, short, apical portion curved down¬ 
wards. In the $ the Xth segment conical; subgenital plate 
large, broad, not very long. 

Genus 4. Phryganea, L. 

[ Phryganea, Wall.] 

Type-species, P. grandly L. 

Anterior wings elongated, with narrow and long discoidal 
cell; colouring of the wings resembling somewhat that of 
Prophryganea , consisting of primitive net and some spots ; 
pubescence mostly dense ; additional (fourth) fork in the ? 
anterior wings present; size mostly large. 

. Pedes genitales very short; basal joint very thick and 
short and sometimes divided into two parts; second joint 
slender, small. Xth segment very short, but sometimes 
with two long stick-shaped prolongations ; appendices prse- 
anales very small or absent (as in other genera); penis short. 
In the ? there is a long subgenital plate, but without apical 
dilatation. 

Contains eight species, which can be classified into three 
independent subgenera (nearly genera). 

Subgenus A. Phryganea, s. str, 

Posterior wings cinereous-brownish; lower part of the 
Xth segment in the forming two long stick-shapcd pro¬ 
cesses (appendices praeanales of authors); pedes genitales 
divided into two portions, second joint not very short, slender 
and curved ; penis short and thick. 9 

Pour species— grandis^ L., rotundata , Ulm., naterreri 
Brau., striata, L. ’ 
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Subgenus B. Colpomera (McLach.). 

Posterior wings brownish yellow ; Xth segment with a 
median projection, bearing two groups of long bristles, but 
without ventro-lateral processes ; pedes genitales extremely 
short, reduced; basal joint not divided into two portious, 
second joint very short. 

Two species—P. sinensis, McLach., P. japonica, McLach. 

Subgenus C. Neophryganea, nor. 

Posterior wings greyish ; Xth segment consisting of a 
short median plate and two lateral large portions, bearing 
some teeth and groups of bristles ; above the penis there 
are two slender band-shaped processes; pedes genitales 
short, but broad, touching each other at the base. 

Two North-American species — P. interrupta , Say, 
P. cinerea , Walk. 

Genus 5. Gen. ?, gen. nov. ? 

u Phryganea” californica, Bks., seems to belong to a dis¬ 
tinct genus. . .. 

u Wings uniformly blackish fumose, densely clothed with 
long black and white hair intermixed ; . . . . both wings 
very narrow and almost acute at tips, the outer edge in fore 
pair being straight, not convex . . . .; first apical sector 
arising from about middle of (discoidal) cell. . .. One 
female from California.” Genitalia undescribed. 

As uniformly blackish wings occur not infrequently in the 
old complex “ Neuronia J} and not in c( Phryganea” it is 
probable that this is not a “ Phryganeaf and represents, 
perhaps, a distinct new genus. 

Genus 6. Limnocentropus, TJlm. 

One species— L . imolitrts , TJlm. (Japan, Darjiling). 

First apical sector absent in both anterior and posterior 
wings; only second, third (stalked), and fifth forms present 
in both wings (and ? ) ; in the posterior wings discoidal 
cell elongated, equal to its foot-stalk ; colouring of the 
anterior wings brownish. In the <J the Xth segment very 
long and narrow, fused in the distal portion ; pedes genitales 
ascendent, obliquely truncate at the apex, which is diieeted 
upwards and inwards. Length of the body 10 mai. This 
genus differs from all remaining ones by the absence of the 
first apical sector. 
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“Genus” Xenronia of authors can be divided into the 
following genera: — 

Genus 7. Holostomts, Mann., Wall. 

Wings almost without pubescence; anterior wings elon¬ 
gated, broad, discoidal cell rather long; fourth apical fork 
in the ? absent: membrane whitish yellowish with blackish- 
fuscous spots, partly confluent in transverse fascise; in the 
posterior wings of the female third apical fork present; 
apical margin brownish (one species with black wings). 

$. Ninth ventral segment much broader than the dorsal 
one; pedes genitales short, two-jointed ; ba^al joint thick 
and curved inwards, second joint slender, pale ; dorsal plate 
narrow, long ; penis with a pair of titillators. 

$ . Ventral part of the V Illth segment as in Phryganea ; 
two lateral lobes and a long subgenital plate, narrow in the 
apical portion. Size large. 

Three spotted species—JET. phalanoides , ITddm., melalenca , 
MeLach., atrata, Gmel.—and one black, H. chingnnica , Mart., 
which is closely allied to H. atrata (fig. 2 6, p. 221). 

Genus 8. Neuronia (Leach), Wall. 

Wings almost without pubescence; in the fore wings 
discoidal cell rather short, wings broad ; in one species 
(X. lapponica , Hag.) fore wings with irregular transverse 
fuscous bands, in the other (N. ruficrus , Scop.) they are 
blackish. 

Dorsal plate (Xth segm.) long, broad at the base, 
narrowing to the apex ; basal joints of the pedes genitales, 
seen from the side, in the form of large vertical plates with 
nearly straight hind margin ; from the upper margin ai’ise 
two long and curved slender processes, one of which repre¬ 
sents the second joint; penis much dilated in the apical 
portion, with hind margin truncate; internally furnished 
with various ehitinous incrustations. 

¥. VUIth ventral segment broad, with four digitiform 
processes. 

Two species. 

Genus 9. Oligostobcis, Kol., s. emend. 

Type-species, 0. reticulata , L. 

Anterior wings broad with a rather small discoidal cell; 
membrane yellowish with interrupted transverse fuscous 
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bands; in the $ posterior wings third fork long, but not 
reaching the anastomosis. 

<?. IXth segment broad; Xth segment robust, short, 
with rows of not long spines at its apex ; pedes genitales 
distantly disposed, one-jointed, short, robust, curved some¬ 
what inwards ; penis long, slender, curved downwards, black. 

Pour species—0. reticulata, t L., stalii, McLach. (fore 
wings black), stygipes, Harris ; oceliigera ., Walk. 


Genus 10. Hagenella, nov. 

Type-species, H. sibirica , Mart. 

Habitus resembling that of foregoing genus ; colouring of 
the wings similar. 

c?. VUIth segment broad; Xth dorsal segment short, 
rather narrow at the base, very broad and plate-like in the 
apical portion, hind margin bearing paired groups of very 
long spines; basal joints of the pedes genitales distant, 
short, but very thick, bulbous; second joint very small, 
claw- or tooth-shaped; penis very short and thick, with 
some peculiar plate-like chitinous processes internally. 

? . Ventral part of the YHItli segment broad, large, with 
a median excision ; IXth dorsal segment small, Xth segment 
broad. 

Four species— H. clathratus , Kol., melanoptcra , Wall, 
(fore wings blackish), sibirica , Mart., dentata , Mart. 
(Sachalin). 


Genus 11. Regina, nov. 

Type-species, R . regina ,, McLach. 

Anterior wings broad, discoidal cell moderately long, 
radius feebly curved before the apex; membrane yellow 
with irregular fuscous bands in the anterior portion of the 
wing and, mostly, with a fuscous net, partly confluent, in 
the median and apical portion ; hind wings brown or fuscous 
with a broad transverse yellowish hand in the apical half. 

$. Xth dorsal segment rather short, subdivided into two 
portions by a median excision and an impressed line ; pedes 
genitales robust, one-jointed, sharply narrowing to the apex, 
which is pointed. Large insects. 

Pour species—JR. regina , McLach. (Japan), tnclachlani, 
White (India, Himalayas), reginella , Mots. (Japan), pardalis. 
Walk. (N. America). 
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Genus 12. Banksiola, nov. 

T\pe species, B . concatenata , Walk. 

Anterior wings whitish with transverse bands or partly 
with net (B. concatenata) ; discoidal cell rather short. 

. Xth dorsal segment more broad than long, with long 
yellowish hairs ; pedes genitales consisting of a thick broad 
basal joint, bearing one or two more or less long processes, 
one of which is probably the second joint. 

Three species— B. concatenata , Walk., dossuaria , Say, 
emit hi , Bks. 

This is Hagen's second group, but I refer to it also 
B. smithi, Banks. 

Genus 13. Ptilostomis, Kol. 

Type-species, P/. semifasciata , Say. 

Wings slightly pubescent; in the $ the additional forks 
present in both pairs; radius in the anterior wings not bent 
before the apex ; membrane yellowish viith transverse narrow 
brown stripes, partly confluent; the spurs of the legs long, 
the spines rather numerous and long. 

(J. Xth dorsal segment with paired processes and long 
spines; at its sides there are two long and slender 
appendages; pedes genitales placed apart, basal joint large, 
bulb >us, second joint curved or claw-shaped ; IXth ventral 
segment projecting beyond the bases of the pedes genitales 
in the form of a plate with hind margin somewhat toothed; 
penis with peculiar appendages. 

? . Subgenital plate narrowing to the apex, with two 
small digitiform hairy appendages. 

Four N.-Americau species—P. semifasciata, Say, postica, 
Walk., ocel/ifera , Walk , angmtipennis , Hag. 

Genus ?—“ Xeuronia 55 asiatica, Betten, in its habitus 
resembles somewhat the genus Regina , but seems to repre¬ 
sent a separate genus, judging by its genitalia as they are 
figured by Betten (pi. xviii. fig. 14*); pedes genitales seem 
to bo two-jointed ; auterior wings u orange with brown 
spots. .. . lliud wing with the basal two-thirds dark 
biovut; the distal third yellow; there is an interrupted 
apical band of brown, the brown spots being on and along 
the tips of the veins.” (Assam.) 

* C. Betten, "Xotes on the Trichoptera in the Collection of the 
Indian Museum,” Records of tlie Indian Museum, vol. iii. 1909. pp. 231- 
212, pK ai r.-xv iii. rr 
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Genus ?—“ Nevronia 93 inomata, Bks., is also unknown to 
me. It differs from other 44 Neuronias 99 in 44 both pairs of 
wings soiled, whitish hyaline ; faint indications of brown 
irrorations near veins of anal area of fore wings. . . . 
Wings rather broad, sparingly clothed with short black 
hair 99 (Banks, Proc. Ent. Soc. Wash. viii. p. 117). Genitalia 
undescribed (Minn., N.A.). Uniformly pale colouring of 
the wings is a very distinctive feature, but, as the structure 
of the genitalia is unknown, it is impossible to determine the 
genus. 

Genus ?— u Neuronia 9 * canadensis , Banks (Canada), is also 
a “ heuronia” of undeterminable position, as the genitalia 
are unknown, and the same must be said of u Neuronia 39 
apicalis and fulvipes, Mats. 

Thus the family Phryganeidae contains 61 species (fig. 1, 
p.218). 

In 1907 Professor N. Banks described a new genus 
Phryganomyia , Bks., with two species, P. alascensis , Bks., 
and P. obscura , Bks. (Minn.), which the author referred to 
the family Lincmophilidse. I will remark here that the S 
genitalia of P. obscura , as they are figured by N. Banks *, 
are very similar to those of Prophryganea —namely, the 
form of the pedes genitales, the character of the IXth seg¬ 
ment, which bears tufts of very long stiff hairs, perhaps the 
iorm of the penis (from side), resemble closely those in the 
group of principalis . The form of the pedes genitales and 
of the Xth segment of P. alascensis , as they are figured by 
N. Banks t 5 also remind one of those of Propkt'yganea . 
These and some other features (venation) give the impression 
that the genus perhaps belongs, or is closely allied, to the 
family Phryganeidse. 

Thus, such species, which were ranked by authors in the 
distinct genera Agrypnia and Agrypnetes , must be referred 
on the structure of the and ? genitalia to the genus 
Prophryganea , together with P. obsoleta , varia , ulmeri , etc., 
characters of their metamorphosis supporting this view. If 
it is so, then their general habitus, colouring of the wings, 
peculiarities of the nervation, and other features, which 
were treated by authors as being of generic, or even of 
family, value (Agrypniidae, Wall.), are in reality only some 
conditions (status), which appeared recently, evolved inde¬ 
pendently in various species, and cannot be looked on as 
generic features. 

* Proc. Ent. Soc. Wash viii. 8-4, p. 122, pi. viii, fig. C. 
t Proc. Wa-Ji. Acad Sd. vol. ii. p. 1C18, pi. xxviii. fig. 10. 
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Fig. 1. 



Scheme of relations of the genera in the family Phryganeidaa. Prophryganea, as the 
most primitive genus, is placed in the centre of the scheme (large circle), more 
specialised genera at the periphery; O (white circlets)—species of Prophrygcmea in 
statu Agrypma or Agrypneies ; # (black circlets)—black species (mutations) of 
various *Fe wrmiaJ 1 In IAmnocentropus insotitw , “ Phryganea” californm , “ Aisw- 
ronia * inornate, and u Feuronia v canadensis the anterior wings are nearly unicolorous 
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The features of this status are as follows:—auterior wings, 
their discoidal and apical ceils narrowing, second transverse 
costal nervule and additional fork (in the ? ) disappearing, 
reticulation and spots on the wings becoming feeble and 
disappearing, spines and spurs on the legs diminishing in 
number and finally disappearing (spines), joint of anterior 
tarsus becoming shorter and somewhat equal in size, 
antennas and palpi becoming thicker ( Agrypnetes crassi - 
cornis ), etc. 

All these features bear a regressive character—character 
of reduction. Now, we know* that such features ordinarily 
appear under the influence of climatic conditions, namely, 
under the influence of low temperatures. 

The status of Agrypnia or Agrypnetes are not very alike 
in various species, and are in obvious dependence on 
climatic conditions. So East-Asiatic specimens of ik A. 39 
picta (from S. Ussuri-land localities), in their larger size, 
in the bright colouring of the wings (dark spots, etc.), in 
the frequent presence of the second transverse nervule in 
the costal area, in the presence of additional forks in the ? , 
etc., resemble considerably such species as Pr. ulmer\ y 
principalis , obsoleta y etc., Nortli-European specimens being 
more similar to A . pagetana. In the last-named species, 
as also in Pr. straminta , the condition of Agrypnia is 
strengthened: second transverse costal nervule and addi¬ 
tional forks in the $ disappear, colouring becomes paler, 
spines become less numerous, etc. Nevertheless, all these 
features are variable enough, and in the Arctic Regions 
specimens of this species become much smaller, wings 
narrower, nervation more irregular (loss of some apical 
forks), colouring paler (pale greyish); the spines on the 
legs diminish in number and fiually disappear, general 
pubescence disappears, joints of the anterior tarsus become 
nearly equal, etc. (morpha hyperborea). In all these 
features P. pagetana morpha frigoris (i. e., hyperborea) 
becomes very similar to “ Agrypnetes crassicornis” in which 
the spines almost disappear, antennae and palps become 
thick, spur-formula becoming 1.2.2. etc. Pr. obsoleta 
from Arctic localities in some features (smaller size, loss of 
the hair-clothing, pale colouring of the wings) sometimes is 
also similar to status of Agrypnia . 

Without doubt, the status of Agrypnia and Agrypnetes 
developed under the long influence of low temperature, 


* A. Martynov, “Die Trichopteren Sibiriens, etc. Ill TeiL Apataminfe, 1 
Ann. Mus. Zool. Ac. Sci. St. l^tersb. vol, xiv. 1916. 
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under the influence of the Glacial period* They 
resemble our inorphse frigoris, but differ in that they are 
inherited , that they are, so to speak, “ hereditary morphae.” 
Nevertheless, till now they retain some grade of variability. 

Thus, our opinion is that the transformation of the status 
Prophryganea into the status Agrypnia-Agrypnetes was pro¬ 
duced by the Glacial period. Formerly, at the beginning of 
the Glacial period, our species ( Prophryganea crassicornis 9 
pagetana , curvata, picta, straminea , color at glacialis) 
adopted the non-inherifcable rank of true morphae frigoris, but, 
lately, under the influence of the long duration of the Glacial 
period, appeared hereditary modifications in the genital 
cells, with which some somatic changes were associated. 
Thus, a part of u morphic 99 modifications became inherited 
features. 

However, not all features of “Agrypnetes” crassicornis 
can be counted as the direct effects of low temperatures. 
A comb-like row of hairs on the median legs and some 
reduction of the wings must be explained only as adaptations 
to a semi-aquatic mode of life of the imago, which does not fly. 
Similar aquatic mode of life adopted by some other species of 
Trichoptera— Baicalina reducta , Mart, (in Thamastes 
dipterus , Hag., Anomalopteryx chauviniana , Stein., and many 
cases support the view that the adoption of such a mode of 
life occurred in the Glacial period. 

Thus species of “ Agrypnia 99 and “ Agrypnetes 99 yet in 
the late Tertiary, before the Glacial period, were not in the 
state of Agrypnia; then they were true Prophryganea . 

I have no space to consider the evolution of the features 
of “ Neuroma” and I will conclude with the following 
remarks (fig. 2):— 

The transverse streaks on the anterior wings of 
“ Newronia” are formed by the strengthening and fusion 
of some elements of the primary net. Character of such 
fusions and strengthenings is very variable in various species, 
supporting the opinion that the process of formation of the 
streaks and spots in various species (more correctly in 
specific te stems ” or zones) of u Neuronia M begin wholly 
independently and run parallel, giving ordinarily similar 
colourings in allied genera and species, but sometimes giving 
very similar colouring in different genera—for instance, 
in 0. reticulata and if. clathrata. Sometimes from various 
streaW species arise black mutants (0. stalii, & melanoptera, 
N. ruficrus, H. chinganica). 

The presence of the striution in a great number of recent, 
an abo m some fossil (from the Oligocene), species, indicate* 
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that the tendency to the formation of such streaks existed 
in a great many rows (vertical) of Phryganeidse, that it 
was rather a normal process of evolution of the colouring 
of the wings, as only few genera— Projphryganea, Phryganea, 
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Nannophryganeo , Phryganopsis —retained the archaic reti¬ 
culated condition of colouring, with some modifications. 
We do not know the causes of such parallel evolution of 
thestriation. In any case, we cannot regard them as climatic. 
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In the structure of the <y and $ genitalia only one genus 
(Prophryganea ) preserved very primitive conditions, the 
primitive character of its genitalia (in the <J especially) 
being demonstrated by the similarity to such conservative 
families as Calamoceratidse, Odontoceridse, and, partly, Lep- 
toceridse (roof-shaped Xth dorsal segment, simple, two- 
jointed pedes genitales, character of the penis, etc.). 

With this fact is correlated, without doubt, such a case that 
only Prophryganea is a rich genus, containing about 19 
species, with some groups of closely allied forms, while the 
remaining more specialised genera, being poor, contain not 
more than four species, with the exclusion of the genua Phry - 
ganea ; the latter, however, is divided into three independent 
subgenera, which may be regarded as separate genera 
(Phryganea , s. str., Colpomera , Nevphryganea). Thus we 
see that the specialised genera died out, and only one more 
primitive genus flourished in recent times (illustration of 
Cope's and D. Rosa's laws). 

In the females of Prophryganea we find some different 
conditions. The Xth segment is here always fused with the 
IXth one, which has not yet happened in most “ Neuroma 
the VUIth ventral segment always forming a long subgenital 
plate, a sort of ovipositor—a very useful structure. This 
process arose in all species of Prophryganea in a very 
uniform manner, and such a phenomenon we cannot compare 
with diverse specialisations of the ? genital segments in 
the remaining genera. It is a phenomenon of some general 
progress in the organisation of the genus, which, in dis¬ 
tinction from true specialisations, rather favoured the 
survival and flourishing of the genus Prophryganea . 

The relict genera differ in that they are nearly absent in 
high latitudes, except Phryganea striata , Neuroma lapponica 
and ruferus . On the contrary, many species of the genus 
Prophryganea occur in the Arctic regions or regions with a 
very cold climate—for instance, in the vicinity of v erchojansk, 
Siberia, etc. (Pr. saklbergij obsoleta , pagetana , principalis, 
glaciaUs , stramnea ). These species, as also Pr. crassicornis , 
picta , are eurythermic, and this quality also favoured the 
survival of many species of the genus Prophryganea in 
the Glacial period. 

Thus, not only “ Agrypnia” and “ Agrypnetes” but also 
all genera of “ Neuronia” formerly had a habitus, resembling 
very much Prophryganea of present times (fig. 2). The 
males possessed normal two-jointed pedes genitales, roof- 
shaped Xth segment, etc., as in Prophryganea . In the 
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females the IXth segment was not fused with the Xth one, 
and the median portion of the VUIth sternite was not pro¬ 
jected into a very long subgenital plate. 

Some Remarks on Geographical Distribution. 

Twelve species of the genus Fropkryganea inhabit N. Asia 
( principalis , crassicomiis, pagetana, wnbrina, sordida, cztrskyi, 
ul itier i, sahlbergi , obsolete, picta, sp. 1 , sp. 2), six occur in 
N. America, five in Europe, but only Pr. varia is a purely 
European species, allied, however, to Pr. sordida and ezerkii of 
Eastern Asia, while the four remaining species (Pr. pagetana , 
crassicornis, obsolete, picta ) are distributed also in Siberia 
and Mongolia, and can be regarded rather as of East-Asiatic 
origin. N.-American species occupy Boreal regions, and 
some of them (Pr. colorata , straminea ) are closely allied to the 
Siberian Pr. principalis. From such cases it can be deduced 
that the whole genus developed in the East—namely, in the 
Angara Continent of geologists. 

The remaining genera are concentrated in East Siberia and 
China (11) species) or in N. America (15 species). In Europe 
10 species occur, but only 6 species in their distribution are 
confined to Europe, and of these species PTir . grandis and 
nattereri are very closely allied to the Siberian Phr. rotun- 
data , Neuronia ruficrus to the Siberian (Siberia+ N. Europe 
+ N.TV. America) X. lapponica , Hag. clathrata ( + its black 
mutation H. melanojjteia) to the Siberian H\ sibirica . The 
ancestors of such species as H. clathrata and N. ruficrus in 
the late Tertiary migrated probably also from Asia. 

In no way can it be concluded that N. minor and O. reti¬ 
culata had the same origin. Nannophryganea is a separate 
monotypic European genus ; 0. reticulata (+ its black 
mutation 0. stalii ) has its relations in N. America (0. sty- 
gipes and 0. ocellifera) and indicates probably the ancient 
land-connection between N. America and N. Europe (North 
Atlantis). Genera Holostomis (four species, one inhabiting 
also N. Europe), Limnocentropus, and N. (? )asiatica are Asiatic; 
genera Ptilostomis, Banksiola, and some doubtful “Neuronia ” 
and “Phryganea” (P. californica, N. canadensis, N.inornata) 
are confined in distribution to N. America. 

The genus Regina is chiefly East Asiatic, but one species, 
R. pardalis, inhabits the boreal regions of N. America. Tvio 
species of Sinopkryganea inhabit N. China and Japan; the 
allied subgenus Neophryganea is characteristic of K. America. 



224 Preliminary Revision of the Family Phryganeida?. 
APPENDIX. 

Descriptions of new Species. 

Propkryganea czershyi , sp. n. 

Propkryganea ulmeri, Martyn. Ann. Mus. Zool. Ac. Sci. St. PiStor&b. 

1909, p. 236, partim (specimens from S. Ussuri-land and Siberia). 

Very closely allied to P. ulmeri , Mart .; differing in that 
the apex of the penis bears about 3-4 pairs of short and 
slender spines (in P. ulmeri it bears two stout long spines 
crossing each other), and in that the spine-bearing lateral 
projections of the tenth dorsal segment (J 1 ) are more 
developed. 

Atnur-Iand, Manchuria (Coll. Mus. Zool. Russ. Ac. Sci.). 

P. ulmeri , Mart., occurs only in Japan. 

Propkryganea umbrina , sp. n. 

Very closely allied to P. sordida, MeLach., differing in 
that the hind margin of the ninth dorsal segment (<£) is 
only slightly excised in the middle, apical portion ot the 
basal joint of the pedes genitales seems to be somewhat 
thicker and second joint slightly shorter than in P. sordida . 

2 £ S £ r( >m South Ussuri-land (Coll. Mus. Zool. Russ. 
Ac. Sci.). 

P. sordida , McLach., occurs only in Japan. 

Propkryganea , sp. 1. 

4 ? ? from Perovsk, Syr-Daija, Nikolsky (Coll. Mus. 
Zool. Russ. Ac. Sci.). 

Body dark brown 5 anterior wings rather broad, truncate 
at the apex, equably reticulated with brown, without larger 
spots; R feebly bent before the apex ; the structure of the 
? genital segments resembling much that in P. obsoteta. 

Perhaps a new species allied to P. obsoleta . 

Prophryganea 9 sp. 2 . 

Fkryganm sp.?, Marfcyn. Ann. Mus. Zool. Ac. Sci. St. Pdtorsb. 1909, 
p. 257 (8 $ J from Tsaidam Orient). 

To the description of 1909 it can be added that the 
structure of the apex of ? abdomeu resembles more that in 
P. czershyi (and P. ulmeri) ; tenth dorsal segment with a 
median fissure in the apical portion; its lateral corners 
longer than the median ones. 

Probably a new species. 3 $ ? from Tsaidam and 1 ? 
from Kuku-nor, Kozlov. 
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XXIII .—Decapod Crustaceans from the Oligocene of 
Anguilla . By Thomas H. Withers, F.G.S. 

(Published by permission of the Trustees of the British Museum.) 

[Plate YI.1 

Although Mr. K. W. Earle, F.G.S., brought back during 
1923 an extensive series of fossils from the Leeward and 
Windward Islands of the West Indies, the Decapods 
number twenty-one specimens only, and these are all from 
the Upper Oligocene* of Anguilla. The whole of the 
material collected by Mr. Earle has been presented by the 
Colonial Office to the Geological Department of the British 
Museum, and the following is a report on the Decapod 
remains. 

The only fossil Decapods known from Anguilla are three 
species described by Miss Ratlibun (1919, Publ. 291, 
Carnegie Inst. Washington, pp. 164, 165, 168)—namely, 
Callianassa anguillensiSy C. pellucida, and Lyreidus fastigatus. 
These all came from the south-western side of Crocus Bay, 
and in each case are represented by very fragmentary 
specimens. 

The present material came from two localities in Anguilla— 
namely. Road Bay and Cartouche Bay. Cartouche Bay does 
not appear to be mentioned on any map or on the Admiralty 
Chart, but it is almost midway between Road Harbour and 
Crocus Bay. Mr. Earle informs me also that his specimens 
were collected from one particular bed, probably from the 
same horizon in the two localities, as the section is along 
the strike of the limestone series. In Cartouche Bay the 
bed is about 3-4 ft. above sea-level. 

One of the species described by Miss Rathbun (namely, 
Callianassa anguillensis) is represented in the present 
collection by several examples of the propodus, and these 
are more complete than the type-material. The remaining 
species are new to Anguilla, and include (1) Scylla costata , 
Rathbun, a species hitherto known only from the “lower 
Miocene of Santo Domingo, (2) Calappa earlei , sp. n., 
which is closely related to Calappa flammea (Herbst), a 
recent species occurring also in the “lower Miocene 99 
of Santo Domingo aud the Pleistocene of the Panama 
Canal Zone, (3) a chela of a Xanthid crab, resembling very 

* See T. Wayland Vaughan, 1919, Bull. 103, U.S. Nat. Mus. p. 585 
and table facing p. 595. 
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closely the genus Panopeus , and (4) a merus of a cheliped 
belonging to a species of Parthenope . 

This Decapod fauna from Anguilla much resembles that 
from the “ lower Miocene” of Santo Domingo, and suggests 
that the beds are of similar age. 


Order DECAPODA. 

Suborder REPTANTIA. 

Tribe Anomoura. 

Superfamily THALASSINIDEA. 

Family CaJlianassid®. 

Genus Callianassa, Leach. 

Cullianassa anguillensis , Rathbun. (PI. VI. figs. 3-5.) 

1919. Calliiinasm anguillensis , Rathbun, Publ. 291, Carnegie Inst 
Washington, p. 164, pi. i. figs. 1-7. 

Diagnosis .—A Callianassa with the hand subquadrate, a 
slight ridge one-third the length of the hand extending 
obliquely from the proximal end of the upper margin on to 
the inner face and ending in a slight spine; this is followed 
obliquely by two further spines, one near the distal end and 
the other midway between it and the first. A group 
of granules is situated on the outer surface, behind the 
immovable finger, and a similar group on the inner surface 
towards the lower half. 

Distribution .—Upper Oligocene : Cartouche Bay, 

Anguilla. 

Collection ,—Collected by Mr. K. W. Earle, and presented 
by the Colonial Office to the Geological Department of the 
British Museum, registered In. 23770-la. 23784. 

Material .—Twelve propodi, comprising seven from the left 
and five from the right side, as well as three d&ctyli. The 
propodi range in height from jnst under 10 mm. to nearly 
17 mm. and from a length of 13 mm. to 21 mm. 

Description .—Hand subquadrate, almost rectangular in 
outline, the length slightly exceeding the height, upper and 
lower margins subparallel, very slightly converging distally. 
Upper margin slightly convex, almost straight, rather 
broadly rounded. A sharp raised ridge extends from the 
middle of the proximal end of the upper margin, is slightly 
and obliquely inclined to the inner face of the hand, and 
ends abruptly in a slight spine a little more than one-third 
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the length of the margin from the proximal end; this 
spine is followed obliquely on the inner face by two further 
spines, one standing near to the distal end and the other 
midway between it and the first spine. All three spines are 
directed distally. On the outer and inner side of the ridge 
and the bases of the spines is a row of six small and widely 
spaced sockets. Lower margin sharp, slightly sinuous, 
the proximal third convex and the distal third concave, the 
lower margin of the immovable finger being convex to the 
tip ; the concavity of this margin at the distal half of the 
hand is more marked in some specimens than in others. A 
slight smooth-edged rim is formed along the lower margin 
on the outer face, and immediately above the rim there is a 
slight concavity in which there is a widely spaced row of about 
eight small pits. This rim extends well on to the base of the 
finger and dies out a little beyond. On the inner side of 
this rim, on the inner face of the hand, there is a close 
row of tubercles forming a serrated edge, and betu een the 
tubercles there is a row of comparatively large sockets 
opening distally. Outer surface partially covered by slight 
granules, which are larger behind the base of the immovable 
finger, where they form a wide group ; they become smaller, 
are grouped lower, and die out towards the proximal end. 
At the base of the margin of the articulation with the dactylus 
there is a small group of slight tubercles, separated by a 
smooth area from the larger group of granules, and the lower 
half of the margin is finely toothed by tubercles. Inner 
surface covered on its lower half, except for a smooth area 
parallel to the lower margin, by slight granules, which become 
smaller proximally. 

Remarks .—This species would appear to be very close to 
Callianassa latidigita , B-athbun (1919, Publ. 291, Carnegie 
Inst. Washington, p. 165, pi. ix. figs. 10,11), based on a 
movable and an immovable finger (holotype) from the 
u lower Miocene” of Santo Domingo. 

Tribe Baachiuba, 

Subtribe Oxystomatj., 

Family Calappid®. 

Genus Calappa, Weber. 

Calappa earlei, sp. n. (PI. VI. figs. 6-8.) 

Diagnosis .—A Calappa like C. jlammea, but with more 
prominent and sharply raised tubercles on the carapace, and 
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■with only three prominent flattened spines decreasing in 
size anteriorly on the postero-lateral margin. The larger 
tubercles on the hand are prominent, and there is ati 
additional large tubercle near the middle of the hand at the 
lower margin, in line with three other tubercles forming a 
longitudinal row as m C. flammea. 

Distribution .—Upper Oligocene : Cartouche Bay, 

Anguilla. 

Collection .—Collected by Mr. K. W. Earle, and presented 
by the Colonial Office to the Geological Department of the 
British Museum, registered In. 23785 and In. 28786. 

Material .—The right side of a young carapace extending 
from the right orbit and including the antero-lateral and 
postero-lateral borders. A right major cheliped (carpus, 
propodus, and paitof daetylus). The two specimens were 
lound separately. 

Measurements .—Length of carapace 18*2 mm. Length 
of propodus with immovable finger 13 mm., height 12*1 ; 
both these are slightly incomplete. 

Calappa flammea (Herbst) is a recent species of box-crab 
ranging from North Carolina to Colombia and Venezuela, 
occurring also at Bermudas and the Cape of Good Hope. It 
has been recorded by Miss B&thbun (1918, Bull. 103, U.S. 
National Museum, p. 157, pi. lxi. figs. 4, 5) from the 
Pleistocene of the Panama Canal Zone and (1919, Publ. 
291, Carnegie Inst. Washington, p. 169) from the «lower 
Mioceneof Santo Domingo. These fossils, however, 
consist merely of the fingers, and the Santo Domingo form 
may belong to the present species. Although fragmentary 
the present material is much more complete than the known 
fossil specimens, comprising, as it does, the right side of a 
carapace and a right major cheliped. These show that the 
form is undoubtedly close to (7. flammea , although exhibiting 
differences, and more complete material would probably add 
to the differences. 

So far as the carapace is concerned, the characteristic 
tubercles on the surface are much more prominent and 
sharply raised; there are only two prominent flattened spines 
instead of three in front of the large spine forming the 
postero-lateral angle of the carapace, and the surface-orna¬ 
ment appears to be finer and sharper. On the outer surface 
of the hand the larger tubercles are rather more prominent, 
and a in addition to the tubercle a little removed from the 
strong submarginal tooth or lobe of the immovable finger, 
there is another strong tubercle. This is situated near to 
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the basal margin, and forms an oblique line with the distal 
tubercle and the spine (broken off in the specimen) at the 
proximal extremity of the lower margin. It also forms the 
basal of four tubercles extending obliquely and longitudinally 
down the middle of the hand. 


Subtribe Bbackygxatha, 

Superfamily BRACHYRHYECHA. 

Family PorttmidsB. 

Genus Scylh, de Haan. 

Scylla costata , Rathbun. (PI. VI. figs, 1, 2.) 

1919. Scylla costata, Rathbun, Publ. 291, Carnegie Inst. Washington, 
p. 170, plb. iv., v. pi. vi. figs. Z-5. 

Diagnosis .—A Scylla with the hand having three blunt 
costae on the outer face. The hand apparently becomes 
more quadrate in old specimens, the upper costa more 
prominent, the concavity above the upper costa more 
pronounced, and the spine or lobe overlapping the dactyl us 
more produced. 

Distribution .—Upper Oligocene : west side of Road Bay, 
Anguilla. 

Collection .—Collected by Mr. K. W. Earle and presented 
by the Colonial Office to the Geological Department of the 
British Museum, registered In. 23768 and In. 23769. 

Material. —A nearly complete left minor chela and part 
of the immovable finger of a right chela. 

Description .—Propodus with the upper and lower margins 
subparallel, converging only slightly proximally. Height 
(greatest) of hand 43 mm., length of upper margin 39 mm., 
length of middle of hand 50 mm., thickness 25*5 mm. 
The lower proximal end is incomplete. Upper margin gently 
convex, broadly rounded, the proximal end broadly rounded 
off, the distalend somewhat flattened on the outer face, with 
a large spine (broken off in the specimen) at its upper 
distal extremity. Lower margin transversely very convex. 
The hand is costate, having three strong, but blunt, costae 
on the outer surface, the two upper costae being the more 
prominent, the three costae dividing the hand into four 
almost equal areas. The upper costa begins at the tooth at 
the articulation with the carpus, is slightly concave upwards, 
and ends in a distally projecting lobe just above a large 
protuberance at the lateral articulation with the dactylus ; 
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from this costa to the upper margin the surface is com¬ 
paratively deeply concave. The middle costa is almost 
straight, is directed towards the sinus between the fingers, 
but does not extend to it; between this costa and the upper 
costa the surface is flattened, and below it the surface slopes 
rapidly and is slightly concave to the lower costa. On either 
side of the hand at its articulation with the dactylus there 
is a large, smooth, rounded protuberance, the one on the 
inner face being more prominent, but both are bounded 
prominently by a deep narrow furrow; below each pro¬ 
tuberance, and distal to it, is a thick acutely rounded lobe, 
overlapping the dactylus, but that on the outer face is more 
acute and forms a spine. Inner surface somewhat flattened, 
but the middle of the hand is bluntly rounded and prominent, 
and ends in a large distally directed spine near to the sinus 
between the fingers. 

On the immovable finger the prehensile teeth are very 
unequal, flattened laterally, smoothly rounded, the tips dark- 
coloured ; there are three large teeth almost equally distant 
from each other, and between them are three or more 
smaller teeth, except on the proximal side of the large basal 
tooth, where there are two small teeth, one on either margin. 
Below the base of the teeth on the inner face there is a 
single row of small but unequal punct®. A similar row 
of punct®, but more closely arranged and more prominent, 
is situated near to the middle of the immovable finger, and 
this dies out towards the base of the finger. Two single 
rows of punctse, but less pronounced, are seen on the outer 
surface. The large basal tooth of the dactylus is not 
markedly directed inwards, and although very large this 
propodus no doubt represents the minor chela. 

Remarks .—The present propodus has caused me some 
trouble, for, although it is undoubtedly near to Scylla costata , 
Bathbun, from “probably lower Miocene” of Santo 
Domingo, I could not satisfy myself from the type-descrip- 
tion and figures whether it belonged to that species or not. 
On sending my notes and photograph to Miss Mary J. 
Bathbun, she also was puzzled, and very kindly took the 
trouble to make a re-examination of the type, which is in 
the Academy of Natnral Sciences, Philadelphia. 

Our specimen agrees with S. costata and differs from other 
species in the presence of three strong but blunt cost® on 
the hand. It differs from the holotype of S. costata mainly 
in being very much more quadrate, the cost®, especially 
the upper one, are more prominent, with a deeper concavity 
above the upper one, and the finger is much broader vertically. 
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It is, however, very little, if at all, longer tlian the hand of the 
minor chela of the holotype of S . costata , but it has a greater 
vertical height, especially towards the proximal end. 

In the recent Scylla serrata, de Haan, there is a tendency 
for the hand to become more quadrate in old specimens, 
although not to the extent seen in the present specimen, but 
it may be that this feature in this individual is somewhat 
accentuated. The width of the finger also appears to vary 
in S. serrata, , but this appears to be due more to station 
than to age. This leaves the strength of the costae, which 
even varies in the type-material. While in the smaller 
paratype (1919, pi. vi. figs. 4, 5) the upper costa is hardly 
prominent, in the holotype (1919, pis. iv., v.), which 
represents an older individual, the upper costa is quite 
prominent with a slight concavity above, thus leading on the 
present specimen. 

Altogether then it seems advisable to refer our specimen 
to S. costata , Rathbun, which must be regarded as a variable 
species. 

The fragmentary immovable finger from the Oligocene 
of the Panama Canal Zone, described by Miss Rathbun 
(1918, Bull. 103, U.S. Nat. Mus. p. 164, pi. lxv. fig. 7) as 
Callinectes sp., is very like the present form. 

Family Xanthidse. 

Panopeus sp. (PI. VI. fig. 9.) 

Diagnosis .— A Xanthid crab with the hand short and not 
very stout, distal end vertical, proximal end very oblique, 
with a slight ridge extending the length of the middle of the 
outer face, and with two deep grooves on the outer face 
of the immovable finger. Outer and inner surface covered 
with reticulate markings. 

Distribution .—Upper Oligocene: Cartouche Bay, Anguilla. 

Collection .—Collected by Mr. K. W. Earle, and presented 
by the Colonial Office to the Geological Department of the 
British Museum, registered In. 23787. 

Material. —A single small right propodus. 

Description ,—Propodus with the hand short but not very 
stout (length of upper margin 5*8 mm., length of lower 
margin 7*6 mm., length including immovable finger 
11*3 mm,, height 6*3 mm., thickness 3*3 mm.), distal end 
vertical, proximal end very oblique. Upper margin convex, 
rather broad and flattened, slightly grooved from end to 
end, with a slight spine at the proximal extremity ; lower 
margin convex, sharply rounded, with a stroug spine at the 
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proximal extremity. The outer edge of the articulation 
with the carpus stands at a much lower level from the rest 
of the surface and is separated by a deep groove. Outer 
surface moderately convex vertically, and slightly convex 
from end to end, with a slight ridge extending transversely 
down the middle of the hand. Immovable finger short, 
with a deep groove with punctse on the outer face towards 
the lower margin and a similar groove at the base of the 
teeth ; similar but shallower grooves with punctse are seen 
on the inner face, and on both faces there are a few scattered 
punctse. The teeth are not preserved. The inner surface is 
slightly humped in the middle, and a wide deep concavity 
surrounds the margin of the articulation with the carpus. 
Outer and inner surfaces ornamented with reticulate 
markings. 

Remarks .—A tip of a finger belonging to an in¬ 
determinable species of Panopeus has been described by 
Miss Rathbun (1919, Publ. 291, Carnegie Inst. Washington, 
p. 179), from the “ lower Miocene w of Santo Domingo. 
This may be conspecific with the present form. 

Superfamily OXYRHYNCHA. 

Family Farthenopids. 

Partkenope sp. (PI. VI, fig. 10.) 

A single merus of a right cheliped would appear to belong 
to the genus Partkenope, and agrees very well with the recent 
species Partkenope affirm (A. Miln e-Edwards), 1872, Nouv. 
Arch. Mus. Hist. Nat. Paris, tom. viii. p. 261, pi. xvi. fig. 4. 

Distribution .—Upper Oligocene : Cartouche Bay, Anguilla. 

Collection .—Collected by Mr. K. W. Earle, and presented 
by the Colonial Office to the Geological Department of the 
British Museum, registered In. 23788. 

Description .—Merus elongate (length 27*7 mm., width of 
inner or lower surface 7T mm., thickness 4‘7 mm.), sub- 
triangular in section with the angle rounded, the proximal 
end bevelled off from the inner surface. Lower surface 
flattened, somewhat concave, the inner margin sharp-edged 
and furnished with from twelve to fourteen unequal spines, 
and there are several unequally distributed spines at or near 
its upper margin. Outer surface angularly bent into two 
unequal portions, the anterior portion being the narrowest, 
both surfaces being convex, and the angle formed by the 
two sides is rounded and furnished on its anterior edge with 
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several small blunt tubercles, the anterior surface also 
having a few similar tubercles. 

Remarks .—Species of Parthenope have been described by 
Miss Rathbun (1919, Publ. 291, Carnegie Inst. Washington, 
pp. 180,181) from the “ lower Miocene” of Santo Domingo, 
namely, Parthenope ( Platylambrus) obscura , Rathbun (pi. vii. 
figs. 5, 6), and Parthenope , sp. indet. (pi. vii. figs. 8, 9). 
These are represented by dactyli. 

EXPLANATION OF PLATE VI. 

Scylla costata , Rathbun. 

Fig, 1. Left minor chela. Outer view. In. 23768. Nat size. 

Fig. 2. Inner view of same. 

Callianassa anguillensis, Rathbun. 

Fig . 8. Left propodus. Outer view. In, 23770. Nat size. 

Fig. 4. Inner view of same. 

Fig. 5. Left propodus. Outer view. In. 23771. x 1*6 diara. 

Calappa earlti } sp. n. 

Fig. 8. Carapace (right side). Outer view. Holotype. In. 28785. 
X 1*5 diam. 

Fig . 7. Right cheliped. Outer view. In. 23786. X 1*5 diam. 

Fig. 8. Inner view of same. 


Panopeus sp. 

Fig. 9. Right propodus. Outer view. In. 23787. X 2 diam. 
Parthenope sp. 

Fig. 10. Merus of right cheliped. Inner view. In. 28788. Nat size. 


XXIV.— On anew Species of Fresh-water Amphipod , Carino- 
gammarus annandalei, sp . nfrom - Algeria . By Th* 
Monod (Museum d'histoire naturelle de Paris). 

In October 1921, the late Dr. N. Annandale collected, in a 
little stream between Setif and Bordj bou Arreridj (Algeria), 
a few specimens of an Amphipod, which he presented to the 
British Museum. 

Dr. W. T. Caiman, when examining the African Gam- 
marid found that it showed close relationship to Carino - 
gammarus roesehi (Gervais), a common European species, 
but differed from it in a very conspicuous character, the 
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shape of the inner branch of the third uropod. That inner 
ramus is reduced to a mere scale, a feature which, curiously 
enough, is quoted in the diagnosis of C. roeselii by T. R. 
R. Stebbing 4 Tierreich/ Gammaridea, p. 505) : “ Uropod 
probably as in C. caspius” i. e., “inner ramus scale-like, 
half as long as peduncle.” 

This statement cannot be retained, since the specimens of 
C. roeselii in the British Museum (from Central Europe 
and Prance) have a long inner ramus (the rami ai % e subequal 
in $ > the inner one slightly shorter in ? ). 

M. Chevreux, after examination of a specimen of the 
Algerian Carinogammarus, is inclined to think—in view of 
the importance of the characters found in uropods—that 
one has to deal with a new species. 

Dr. W. T. Caiman very kindly put into my hands his 
valuable specimens and gave me all the required information 
about them. 


Carinogammarus annandalei y sp. n * 

Diagnosis. Carinogammaro roeselii (Gervais) et 0. caspio (Pallas) 
sat affinis sed a seqnentibus conspicuis notis facillime dis- 
tinguenduss ramus interior tertii uropodarum pans maxime 
reductns, subovalis, scaliformis, quam pedunculus multo brevior 
(1:2); dentes dorsales non solum acntm sed longitudinale latse; 
dens ultimi tboraeici segmenti bene evoluta, denti primi abdo- 
minalis segmenti fere aeqnalis; segmenta abdominalia 4-5 
tuberculo dorsale nnllo instrncta. 


Description :— 

Length . 7-9 mm. 

Cephalon. No distinct rostrum; infra-antennal angle 
acute. 

Eyes. Reniform, black. 

Perteon. Last segment dorsally produced to a conspicuous 
tooth, similar to the teeth of the 1-3 pleon segments. Side 
.plates 1-4 rather deep, 4th the largest with the posterior 
margin feebly emarginated, 

Pleon. Segments 1-3 dorsally produced to a carinate 
tooth, longitudinally widened; segments 4-5 with a little 
dorsal spiny elevation, and a small group of spines on 
either side; segment 6 with two subdorsal groups of spines; 
segments 2-3, postero-lateral corners acute. 

Tehon. Cleft to the base, lobes divergent, with a proximal 
external spine on either side, and apical spines and setae. 


*Th» specific name is chosen in memory of the collector, the late 
visunguiahed Director of the Zoological Survey of India. 
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Antennulce . Slender, about as long as the body; each 
peduncular joint shorter than the preceding one ; accessory 
flagellum 3-jointed, 3rd joint minute ; main flagellum much 
longer than peduncle, 23- to 27-jointed. 



Antenna , Much shorter than antcnnulse; last peduncular 
joint longer than penultimate ; flagellum 8- to 12-jointed. 
Mandibula . Normal. 


Ca rinogammarus annandalei, <J, from the aid©. 
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Maxillula . Normal; 2nd palp-joint tipped with broad 
short spines or rather slender ones on the palp of the other 
side; first inner lobe oval carrying feathered setae ; second 
lobe tipped with large serrated spines* 



Maxilla . Normal; the two lobes subsimilar, oval, the 
outer one having only apical setae, the inner one apical and 
internal. 
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Lower lip. Bilobed, covered with short hairs. 

Maxilliped. Normal; 3rd joint of palp slightly curved 
and distally widened. 

Gnathopod 1. Carpus cup-shaped, roughly triangular; 
propodus pear-shaped, the palm gently curved, not defined, 
bearing a few spines and a dense coating of setae (like inner 
margin of carpus); ischium and merus very short, with 
internal setse. 


Fig. 4. 



Gnathopod 2. Closely resembling Gnathopod 1, but more 
elongated, carpus longer, not cup-shaped, propodus elon¬ 
gated-oval. 

Pereeopod 1. Slightly longer than pereeopod 2. 

Pereeopod 8. Shorter than 4-5 ; breadth of 2nd joint 
once and a half in its length; posterior margin feebly 
emarginate, the joint slightly narrowed distally. 

Pereeopod 4. 2nd joint longer, more narrowed distally, 
without posterior emargination. 



Fig. 5. 
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Peraopod 5. 2nd joint longer, hind margin conspicuously 
convex, serrated (as in perseopods 3-4), having, besides the 
marginal setae, a row of submarginal ones. 

Uropod 1. Rami subequal with lateral and apical spines. 



(lateral and apical) and setae (not feathered); inner ramus 
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minute, scale-like, about hal£ as long as peduncle, with a 
few spines and sets. 

Types. British Museum (N.H.), No. 1924 6.10.1-4. 

Remarks. The presence in the Norman collection of the 
two related species enables me to point out their distinguish¬ 
ing characters. Following features seem to me worthy of 
attention (besides, of course, the localities, Carinogam- 
marus roeselii and C. annandalei being fresh-water forms, 
respectively from Europe and North Africa, while C. caspius 
is a salt-water form, from the Caspian Sea) :— 

1. The size. My fully adult specimens reach between 
7 and 9 mm., when both C. roeselii and C. caspius are much 
larger (13-14 mm.). 

2. The accessory flagellum of antennula. 3-jointed in 
C. annandalei, 3-4-joiuted in C. roeselii , 4-6-joiuted iu 
C. caspius. 

3. The eyes. Black in C. roeselii and C. annandalei, 
colourless in all the specimens of C. caspius 1 hare seen. 
(However, they may sometimes be dark iu C. caspius, fide 
Stabbing, ‘ Tierreich,’ Gammaridea, p. 504.) 

4. The last thoracic segment has a real tooth in C. annan¬ 
dalei (thus having four dorsal teeth) and only a mere 
projection in C. roeselii and C. caspius (thus having only 
three dorsal teeth). 

5. The dorsal teeth are, in C. annandalei and C. caspius, 
more carinated, longitudinally broadened, and more narrow 
in C. roeselii. 

6. The outer ramus of uropod 3 has :— 

(a) In C. roeselii a couspicuous second joint, and 

spines and setae (these feathered on the inner 
margin only). 

(b) In C. caspius an obsolete second joint, a few 

spines and numerous long feathered setae on 
both margins. 

(c) In C. annandalei an obsolete, extremely minute 

second joint, and spines and setae (none of 
these feathered). 

7. The inner ramus of uropod 3 is subequal to the outer 
one in C. roeselii, reduced and scale-like in both C. caspius 
and C. annandalei. 
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XXV. —Papers on Oriental Carabidge.— XI II. 

By H. E. Anbrewes. 

Genus Lebibia. 

Bull. Acad. Petr. v. 1863, p. 822; id. Beitrag zur Katerfauna der Insel 
Yesso, 1863, p. 27; CJhaucL BoJJ. Mosc. 1872, ii. p. 417. 

This genus is allied to Lebia y but the middle of the pro¬ 
thorax is not produced behind, the intermediate tibiae (<J) 
are not emarginate on the inner side at apex, and the elyira 
are more rounded than truncate at extremity. Chauduir’s 
American genus Oallerucidia (Bull. Mosc. 1872, ii. p. 417) is 
very close to it and differs chiefly in the glabrous fourth 
joint of the ai^eimse. The upper surface is minutely punctu- 
late, and there is, in addition, a rather faint microsculpture, 
isodiametric on head and elytra, transverse and very faint on 
prothorax. This is less evident, and the puncturation is also 
finer on the specimens from Japan and the Amur, so that 
they have a rather smoother appearance. The underside is 
smooth, sometimes slightly pubescent in middle of venter at 
base. The ventral segments have two setae on each side m 
8-guttata, 'one only in all the others. The apical segment 
(cj ? ) in 8 -guttata has five or six setae on each side. Alora- 
witz tells us that in bioculata there are four on each side, 
and this is also true of pupillata; in the others there are 
three only, though the solitary example of amurensis has 
three on one side and four on the other. This apical 
segment has additional minute setae at the sides. Morawitz 
says that the apex of the ligula is bisetose, but its upper 
margin is also setulose, as is the margin of the paraglossae. 
The sides of the prothorax have a single seta, placed on the 
hind angle. 

Hitherto the only species known are the two Japanese ones 
described by Morawitz, one of which (8-guttata) has also 
been recorded by Fairraaire, though with some doubt, from 
Mgupin, near the eastern frontier of Tibet. I am now 
describing a new species taken by Mr. H. Stevens in Sikkim 
and several other forms, which, while agreeing stiucturally 
with bioculata , differ so much in the elytral markings that I 
feel obliged to treat them as colour-varieties and give them 
names. One of these is the variety found by Mr. George 
Lewis in Japan, and referred to by Bates, as mentioned below. 
A second comes from the Amur region. A third has recently 
been taken by Mr. H. G. Champion in Kutnaon. Yet a 

Ann . d Mag . N. Hist , Ser. 9. VoL xiv. 16 
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fourth is represented by three Malay specimens in my 
collection; these agree with Dr. Jordan’s description of his 
Surothrocrepis bimaculata from Sumbawa, the type of which 
was taken by Doherty, as were two o£ my examples from the 
same locality. Dr. Jordan does not mention the faintly lighter 
area surrounding the black elytral spots, but, though clearly 
visible when looked for, it is not at all conspicuous. 

Catalogue. 

amurensis , var. nov. of bioculata. 

This unique specimen () is labelled “ Amur, Reitter.” 
It is in my collection, and was among some insects purchased 
from Reitter. 

bimaculata (Sarothroerepis), Jord.Nov. Zool. i. 1894, p. 106; 
Audr. Trans. Ent. Soc. Lond. 1921, p. 150. Tar. of 
bioculata. 

The type, now in Mr. Rend Oberthur’s collection, came 
from Sumbawa. Two of my examples are labelled “ B. Aroe 
Hassa, Sumbawa, 2-5000',” and a third one “ Poera, Ins. 
Allor, 3-4000'.” All the specimens were taken by W. 
Doherty. 

bioculata, Moraw. Beitrag zur Kaferfanna der Insel Yesso, 
1863, p. 29. 

Japan : Kumangataki. The type is, I believe, in Petrograd. 

himalayica, var. nov. of bioculata. 

Kuhaok : West Almora, West Bhatkof, 4000 feet, Upper 
Q-umti Valley, Nainital, and Ranikhet, on Quercus incana 
(all H. G. Champion), 5 ex. BufiMA: Karen Mountains 
( W. Doherty), 1 ex. The type is in the British Mnseum. 

octocelu, sp. n. 

Si kkim ; Qop&ldhara (Z7. Stevens), 1 ex. in my collection. 

octoguttata, Moraw. Bull. Acad. Petr. r. 1863, p. 323 ; id. 
Beitrag zur Kaferfauna der Insel Yesso, 1863, p. 28 ; 
Bates, Trails. Ent. Soc. Lond. 1873, p. 318: Fairm. 
Ann. Soc. Ent. Fr. 1889, p. 6. 

Japan : Hakodate, Kumangataki, Nagasaki, Hiogo, Yoko¬ 
hama. The type is probably in Petrograd. 
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pitpillata 7 var. nov. of bioculata . 

bioculata, Bates, Trans. Ent. Soc. Lond. 1873, p. 318; id. ibid. 1876, 
t. i. fig. 7. 

Japan: on Maiyasan, near Hiogo. Type in the British 
Museum. 


1 (4). 

2 (3). 

3 (2). 

4 ( 1 ). 

5 ( 8 ). 


« (7). 
7 (6). 


8 (5). 

9 (10). 

10 (9). 


11 ( 12 ). 
12 ( 11 ). 


Key to the Species. 

Elytra with four spots on each elytron. 

Length 10*0-12 5 mm. 

Elytra with white spots, a rather larger 
one at about middle near margin, the 
other three smaller and arranged more 
or less transversely at a fouith from apet. 
Elytra with small black spots, two equi¬ 
distant from and close to base, the other 
two arranged obliquely towards margin 

at apical fourth . 

Elytra each with a single large white, 
yellow-white, or testaceous spot behind 
middle, extending nearly from suture to 
margin. Length 8*5-9 0 mm. 

Etvtral spot yellow-white, hardly longer 
than wide, with irregular tront and hind 
margins, surrounded by a fuscous area. 

Eljtral spot uniformly coloured. 

Elytral spot with a small black roundish 
central area, the diameter of which is 
not more than a fifth of the elytron at 

widest.... 

Elytral spot white or testaceous, quite 
half as long again as wide, dark at centre, 
but not surrounded by any fuscous area. 
Elytral spot elongate-oval, a slight in¬ 
dentation behind near suture, the front 
margin very jagged, central area dirty 
grey, very laige, oval, much more than 
half the width of elytron at widest.... 
Elytral spot more "or less triangular, 
rounded outwardly behind and with a 
rather deep indentation near suture, 
whence the curved inner edge follows a 
very vague oblique line forward towards 
outer margin, the central area black, 
nearly round, about half the width of 
elytron at widest. 

Elytral spot white... 

Elytral spot testaceous, just visible round 
toe black central area, but only faintly 
lighter than the ground-colour of elytra. 


octoguttata, Moiaw. 

octocelis , sp. n. 


bioculata, Moraw. 


[lata, nov. 
bioculata, var. pupiln 


[ensis, nov. 
bioculata, var. amtur- 


[ layica, nov. 
bioculata , var. htma~ 

[maculata, Jord. 
bioculata , var. Jt- 


16 * 
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Lebidia oetocelis, sp. n. 

Length 10*0 mm.; width 5*0 mm. 

Testaceous, moderately shiny; joints 5 to 11 of antenna 
and tarsi brown; four small, black, round spots on each 
elytion black. The four basal spots are on the same level 
and are placed in a transveise line just behind base; of the 
hind pair on each elytron, at about a fourth from apex, the 
outer spot is close to margin, the inner one obliquely behind 
it and a little nearer margin than suture. The surface 
surrounding the spots, especially bind ones, is faintly lighter 
than the ground-colour. 

Head nearly smooth, with very large prominent eyes; 
foveje small and shallow, a slight arcuate groove (convex 
backwards) between them, and a second similar lather deeper 
groove in front of vertex. Prothorax moderately convex, 
half as wide again as head and as much wider than long, 
strongly contracted in front but very little behind, base 
truncate, very faintly produced at middle, apex emarginate, 
front angles strongly rounded, sides gently rounded, faintly 
bordered and reflexed in front, explanate, much more widely 
behind, where the surface in front of hind angles is slightly 
raised, hind angles obtuse, distinct but moderately rounded ; 
median line faint, transverse impressions well-maiked, front 
one deep at middle, fovea moderately deep, surface smooth, 
faintly transtersely strigose. Elytra convex, not quite twice 
as wide as prothorax and less than half as long again as wide, 
very slightly dilated behind middle; no regular striation, 
though there are traces of a sutural stria, and three rather 
widely separated subcrenulatestiise; no special pores, those of 
the marginal series rather small and more widely spaced at 
middle; surface smooth, but fluely rugose under magnifica¬ 
tion. Ventral segments with a single seta on each side of 
median line, last one with three on each side. 

Of the 8&me size and shape as L. octoguttata , Moraw., but 
a little darker; prothorax wider, with more rounded hind 
angles, elytra less finely punctate and with a totally different 
pattern, ventral segments with fewer setae. 

Sikkim : Gopaldhara (H. Stevens ), 1 ex., ?. 
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XXVI.— On a new Empheiiid from Uganda ( CopeognatTia ). 

By H. H. Earn r, Buitenzorg, Dutch East Indies. 

Psylloneura ugandana , sp. n. 

Body brownish yellow. Membrane of wings hyaline, 
colourless, densely pubescent, with pale greyish eyes. Eyes 
moderately large, black. Ocelli large, with red pigment 
cups, almost touching each other, situated mesad on a line 
diawn through the fore margin of eyes. Antennae broken 
off after the second joint. Maxillary palpi as in P. simban- 
gana. Tarsi 3-jointed, metatarsus about equal in length 



Venation of Psylloneura ugandana, sp. n. 

a, fore wing; b, e, part of anomalous fore wings, d, hind wing. 
Sc, subcosta; JB, radius; Its, radial sector; M, media; Cu, cubitus; 
An, anal vein. 

to 2+3, in fore legs a very little shelter, in hind legs a very 
little longer* 

Airangement of veins practically as in P. simlangana, 
shape of wings moie resembling TapineUa . Both pairs with 
their whole surface closely set with very short hairs; veins 
and margins without stronger hairs. 

Fore wings (text-fig., a-c): 8c short; R arising somewhat 
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distad from Sc, in three of the wings before me distinctly 
before the cross-vein connecting Rs and M ; in one of the 
wings (text-fig,, c ) distad from this cross-vein (in the same 
manner as in the left fore wing of P. simbangana , described 
and figured by Enderlein). In one of the wings, R very 
short and evanescent (text-fig., a), in the three others reaching 
the front margin, Rs bifurcate (I? 2 + 8 +J® 4 + 5 » according to 
Enderlein’s nomenclature) ; its fore branch much shorter 
than the second. Media bifurcate, fore branch a little longer 
than second, fork narrower than in simbangana; second 
branch about as long as the fork-shaft, and distinctly longer 
than the marginal distance of and SJ 2 . Cubital vein 
forked, Cu x very long, fork-shaft and Cu 2 short, about equal 
in length. First cubital cell ( u areola postica”) therefore 
very long. In one of the fore wings before me (text-fig., b ) 
there arises after Cu x a second short branch from Cu 2y not 
reaching the hind margin. Anal vein united basad with 
M+ Ou. Axillary vein reaching the hind margin distinctly 
before An. 

Hind wings (texf-fig., d) : Sc restricted to base, somewhat 
indistinct. R arising before Gu % not reaching fore margin; 
an indistinct oblique cross-vein between R and Rs + Al, 
Rs bifurcate; short, reaching the margin far befoie 
apex, P 4+8 behind apex. Medial and cubital vein simple. 
Hind margin of wings not produced at the end of Cu, as it 
is in simbangana. Anal vein hyaline, very indistinct. 

Length of body P6-l*7 mm., of fore wings 1T-1*4 mm. 

Two specimens collected by Mr. H. Hargreaves, at Kampala, 
Uganda (6. i. 1921; G. 255), on flower of “ Karandalujo,” 
together with two species of Thysanoptera, viz., Frankliniella 
dampfij Priesner, and Thrips kikuyuensis y Trybom. I re¬ 
ceived this material from the Imperial Bureau of Entomology 
for determination. 

This new species belongs to the Empheriidse, differing 
from Psyllopsocinso by its densely pubescent wings and the 
distant Jin and Ax. The bifurcate M of fore wings places 
it to the Tapinellinse. From Rhyopsocus and Tapinella it 
diffeis by the bare veins and wing-margins, and by the 
situation of R in the hind wings. By these characters, it 
comes to PsyIloneura t where it may be distinguished from 
the New Guinean P. simbangana, by the pale colour of the 
body, and by the colourless narrower wings. In the shape 
of the wings it agrees better with Tapinella than with 
Psylloneura simbangana . It cannot be mistaken for Tapinella 
formosana f differing from it, apart from the generic characters, 
in the medial fork of the fore wings, which is distinctly 
broader in T.furmosana. 
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XXVII .—New Species of Phytophaga ( ColeopL ). By G. E. 
Bryant, Entomological Assistant, Imperial Bureau of 
Entomology, 


Family Clytrida. 

Camptolenes bifasciata , sp. n. 

cJ. Elongate, gradually narrowed behind, testaceous, with 
the head, pait of the prothorax, and two fasciae on the elytra 
cyaneous; the underside with the meso- and metasternum 
and the ventral segments cyaneous, with short pubescence. 
L. 8 mm. 

Head cyaneous, rugosely punctured, more so in front, 
transversely depiessed between the eyes; the mandibles 
testaceous with the apex darker, stout and strongly curved. 
Antennae stout, extending nearly to the base of the prothorax, 
black with the three basal joints testaceous. Prothorax trans¬ 
verse, a little broader than the base of the elytra, with the 
sides rounded, testaceous, with two cyaneous patches connected 
together at the base by an inverted V-shaped patch, mgosely 
punctuied. Scutellum blue, triangular, punctate. Elytra 
about two and a half times as long as the prothorax, 
gradually nai rowed to apex, feebly punctured, testaceous 
with two blue fasciae, the basal one not touching the lateral 
maigin or the suture, and curved upwards at the shoulder, 
the apical fascia placed behind middle, broader and extend¬ 
ing across the suture, but not touching the lateral margin. 
Prothorax testaceous, the meso- and metasternum and ventral 
segments cyaneons, with short pubescence. The front legs 
long, with the tibiae blue and strongly curved, the femora 
with the basal half testaceous, bluntly toothed in the middle; 
the middle and hind legs entirely blue and shorter than the 
front pair. 

? unknown. 

Transvaal: 2 c? <?, Pretoria, 4. v. 1917. 

Forwarded by the Division of Entomology, Pretoria. 
Allied to C.fastuosa , Jac. 

Family Eumolpidae. 

Typophorus jamaicensis, sp. n. 

<J. Bufous; the antennae, head, piothoiax, and scutellum 
rufous; elytia violaceous, finely punctate-stiiate, the punc¬ 
tures feebler towards the apex. L. 7-8 mm. 
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Head rufous, very finely punctured, almost glabrous ; 
labrum black, impressed between the eyes. Antennae rufous, 
with very short pale pubescence, extending nearly to the 
middle of the elytra; the first joint longer and more swollen 
than the second, the third joint about equal to the first, the 
third to the terminal joints about equal to each other. 
Scutellum subtriangular, impunctate, rufous. Prothorax 
rufous, with very fine scattered punctures, almost glabrous, 
transverse, widest just before the base, gradually narrowed 
to the apex. Elytra violaceous, widest behind the middle, 
shoulders well marked, feebly depressed below tlie base, 
rather strongly punctate-striate, the punctures less well 
marked towards the apex. Underside and legs rufous; all 
the femora toothed, the hind pair more strongly so than the 
front and middle. 

? . Of broader and stouter build. 

Jamaica: 2 2 ? ? , Brit. Mus. Coll.; 1 ?, Cinchona, 

22. vii. 1923 (G. C. Gowdey). 

This species may be distinguished from all its allies 
having a rufous prothorax and blue or violet elytra by its 
broader build, especially the ?, and its more violaceous 
colour. 

Allied to T. erythrocephalu8 , Jac. 

Nodina chmensis , sp. n. 

Oval, colour above metallic green or seneous, the underside 
b*ack ; the four basal joints of the antennae, mouth-parts, and 
legs fulvous. Head and the prothorax finely punctured, the 
elytra more strongly punctate-striate. L. 2-2*50 mm. 

cJ. Head smooth, but finely punctured, the labrum and 
mouth-parts fulvous. Antennae extending a little beyond 
the base of the prothorax, with the four basal joints fulvous; 
the two basal joints longer and more swollen than the third 
and fouifcb, the seven apical joints piceous, and all shorter 
than the third and fourth. Prothorax twice as broad as 
long, finely punctured; the side margined, almost straight, 
from the middle to the base, and the anterior portion much 
deflexed ; the basal margin broadly produced at the middle, 
with a distinct line of punctures extending along the base. 
Elytra with regular rows of rather stronger punctures, a 
little broader at the base than the prothorax, rounded to 
the apex, and strongly margined, the humeral angle very 
prominent and impunctate. Underside black, with the 
ventral segments about equal, clothed with slight greyish 
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pubescence. Legs fulvous, with the first joint of the front 
tarsi distinctly dilated. 

? . Differs in the elytra having a distinct costa. The 
humerus is more developed, almost costate, and is connected 
with a strong costa which runs obliquely towards the middle 
of the lateral margin. The first joint of the front tarsi is 
not dilated. 

China: 84 <J (J, 72 $ ?, Foochow, Fukien Prov., 1922 
{S.F. Light). 

Allied to N. hrevicostata , Jac., from Sumatra, but easily 
distinguished by its larger size, the fulvous fennra, and the 
form of the elytral costa in the female. 

Family Halticid®. 

Phyllotreta capicola, sp. n. 

Oblong-ovate, very depressed; black, shining, with the 
base of the antennae and the tibiae reddish, and each elytron 
with a longitudinal yellow stripe. L. 1’50 mm. 

Head black, shining, impunctate, with a short longitu¬ 
dinal impression between the eyes; the mouth-parts black. 
Antennae extending to about the middle of the elytra, black 
with the three or four basal joints reddish ; the first joint 
long and equal to the second and third combined. Prothorax 
black, subquadrate, finely punctured, sides very slightly 
rounded, bcutellum black, shining, impunetate. Elytra 
black, finely punctured, with a broad yellow longitudinal 
stripe on each elytron, the stripes having their inner margins 
straight and parallel to each other, but slightly incurved at 
the apex. Underside black; legs black with the base of 
tibia and tarsi reddish. The first ventral segment large, 
2nd, 3rd, and 4th about equal to each other, 5th longer than 
the 4th and slightly notched in the S • 

South Africa ; Herschel, Cape Province, 22. iv. 1922. 
Forwarded by the Division of Entomology, Pretoria, with 
the information that the beetles are destiuctive to cabbage. 

This is a very small species, and as regards pattern is 
allied to P. toeisei, Jac., among the African species. Its 
nearest ally appears to me to be P . furcmenica, Wse., from 
Asia Minor. 


Longitarsus eyanipennis 3 sp. n. 

Ovate, above metallic blue, the underside black; antennae 
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in the c? as long as the body, black with the three basal joints 
rufous; prothorax broader than long, finely punctured, with 
a greenish tinge ; elytra metallic blue, more strongly punc¬ 
tured than the prothorax. Legs black. L. 3 mm. 

. Head impunctate, black and shining. Antennae black, 
extending to the apex of the elytra, the three basal joints 
rufous ; the first joint about as long as the second and third 
together, the fourth to the terminal joints black, elongate, 
and about equal to each other. Prothorax broader than 
long, of a greenish metallic blue, the sides feebly rounded 
at the middle, the anterior angles oblique, the surface 
finely punctured. Scutellum triangular, impunctate. Elytra 
slightly broadened at the middle, metallic blue, more strongly 
punctured than the prothorax. Legs blackish, the femora 
slightly darker than the tibiae and tarsi, with the apex tinged 
with rufous; the front tarsi with the first joint elongate, and 
much broader than the second in the <J, and the hind tarsi 
with the first joint nearly as long as half the length of the 
tibiae. Underside black. 

?. The antennae are shorter, and the first joint of the 
front tarsi is not much broader than the second. 

India: 2 <J <J, I $ , Lahaul, Punjab, 19. viii. 22 ({?. H. 
Walters). 

Of about the size and structure of L . rufipennis , Jac., 
from Madura, but the colour and punctuation are entirely 
different. 


Disonycha gowdeyi , sp. n. 

Oblong-ovate, slightly convex; head and prothorax fulvous, 
head with three dark spots, prothorax with seven; elytra 
glabrous, deep purplish brown with two fulvous vittae, and 
the lateral margin fulvous with the epipleurse purplish; 
underside fulvous. L. 6-7 mm. 

Head impunctate, fulvous, labrura black, two dark spots 
placed just behind the insertion of the antennm, almost 
touching each other, a larger dark spot at the base touching 
the anterior margin of the prothorax. Antennas black, with 
short pale pubescence, with the three basal joints fulvous 
and tinged with piceous; extending to about the middle of 
the elytra, the first joint not quite so long as the second and 
third together, and more swollen, the third a little longer 
than the fourth, the fourth to the terminal about equal to 
each other. Prothoiax fulvous, impunctate, transverse, with 
the sides almost parallel; the anterior angles rounded, and 



251 


new Species of Phytophaga . 

the basal angles oblique; there are seven dark spots arranged 
in two rows, four in front and three behind. Scutelium 
triangular, purplish brown, impunctate. Elytra a little 
broader than the base of the prothorax, the sides almost 
parallel but rounded to apex; dark purplish brown, with 
two fulvous vittse and the lateral margin fulvous, impunctate. 
Underside fulvous, the vential segments with short pale 
pubescence. Legs fulvous, with the apical third of all the 
femora fuscous; posterior femora strongly incrassate; the 
tibise witli a fulvous band near base, the remainder fulvous; 
tarsi fuscous. 

Jamaica: Eunaway Bay, 10. iv. 1905 {Lord Walsing- 
ham); Hill Gardens, 6 vii. 1923 (C. G. Gowdey). 

A very distinct species, on account of the well-maiked 
prothorax, which is constant in the seven specimens before 
me. 

Allied to D. quadrivittata , Ulig., from S. America. 

Family GalerucidaB. 

Diabrottca jamaicensis , sp. n. 

Subelongate, flavous, with the head, scutelium, and meta- 
sternum black ; the elytra olive-green, with a curved black 
vitta not extending to the apex; legs with the femora 
flavous, the tibise and tarsi black. L. 6 mm. 

Head not longer than broad, black, shining; a fovea 
between the eyes. Antennae blackish, with the three basal 
and the ninth and tenth joints pale greenish ; filiform, the 
first joint longer than the second and third combined, the 
fourth equal to the first. Prothorax about as broad as long, 
fulvous, glabrous, the sides slightly sinuate, the auteiior 
angles tiuneate. Scutelium black, impunctate, triangular. 
Elytra very finely punctured, pale olive-gieen, with a black 
vitta on each extending from the shoulder, and slightly 
curved imvards to the middle, thence broadening out, the 
inner margin nearty parallel with the suture, and the outer 
margin curving outwards, not reaching the apex or lateral 
raaigin. Underside flavous and clothed with scattered pale 
pubesceuce; the metasternum black ; the fiist three ventral 
segments about equal. Legs with the femora fiavous, the 
tibise and tarsi black. 

Jamaica; 1 Hope Gardens, 24. i. 1921; 1 <J, Cin¬ 
chona, 4. viii. 1923 (<7. <7. Gowdey ). 

Described from twenty-five specimens. 
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Allied to D. luchhyi, Baly, from Ecuador, but the elytral 
pattern entirely different. 

Galerueella wolcotti, sp. n. 

Elongate, greyish brown, finely and closely pubescent; 
prothorax testaceous, with a central and two lateral depres¬ 
sions ; elytra with four longitudinal greyish stripes, and 
a feeble greyish stripe between the second and third. 
L. 4 mm. 

Of narrow elongate shape; the head greyish brown, with 
fine pubescence, with a longitudinal central impression, the 
clypens testaceous and strongly transverse. Antennae not 
extending to the middle of the elytra ; the joints testaceous 
with the apical portion of each fuscous; the first joint longer 
than the second, the third about equal to the first, the fourth 
slightly shorter, the fourth to the terminal about equal to 
each other. Prothorax testaceous, with fine pubescence, 
transverse, with the sides rounded a little before the middle, 
and contracted in front and behind, the anterior angle form¬ 
ing a small tubercule; the surface with a deep depression on 
each side, and a longitudinal impression m the middle, 
expanding towards the posterior margin. Scutellum sub¬ 
quadrate, greyish brown, pubescent. Elytra elongate, de¬ 
pressed behind the shoulders, a little broader than the base 
of the prothorax, rounded at apex; of a greyish-brown 
colour, with four longitudinal greyish-white stripes—one 
touching the suture, the second parallel to the suture, bnt 
curving outwards at the apex and joining the third, the 
latter starting at the shoulders, slightly carved inwards at 
the middle, and then carving and joining the suture near 
the apex, and the fourth is a less well-defined stripe; in 
between the second and third stripe there is a thin ill-defined 
greyish stripe. Underside with the meso- and metastemam, 
and ventral segments of the abdomen slightly darker and 
more shining, and less pubescent; <? with the fourth and 
fifth segments each with an impression in the middle near 
the posterior margin. Legs testaceous, clothed with pubes¬ 
cence, apical half of tarsal joints fuscous. 

POBTO BlOO: San Juan, 1923: Carolina, 12. vi. 1915 
(G. H. Wolcott ). 

Closely allied to G. varicornis, Wse., and to G. ornate, 
Jac. 
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XXYIII.— On the Existence of the Japanese KiUiftsh y 
Fundulicbthys virescens. By Gr. S. Hyebs. 

For many years—in fact, since the appearance of the ‘ Fauna 
Japonica’—ichthyologists have been puzzled by the existence 
in Japan of a remarkable killifish, called Fundulus virescens 
by Schlegel*. In the anterior dorsal, posterior anal, com¬ 
plete lateral line and forked caudal finf, this fish has 
appeared to differ from all the known genera of Poeciliidae. 

The history of this fish is rather unusual, Schlegel, who 
named it, never saw a specimen, but depended on Biirger’s 
drawing and possibly some notes* * § As repioduced in the 
i Fauna/ the drawing shows no teeth on the jaws, although 
these are mentioned by Schlegel. In 1860, Bleekeralso 
without having seen the fish, proposed the genus Fundul- 
ichthys for it. In 1883 §, it was recorded from Tokyo and 
Nagasaki, and in 18971| from Owari. In their review of 
the Japanese killifishes, Jordan and Snyder f mention that 
they have never seen the fish, although they recognize it 
and repeat Schlegel’s description. 

It has seemed queer that no one has ever definitely 
described an authentic specimen of the species, and some 
time ago I began to doubt its validity. However, the 
discovery that Tanaka, as lately as 1908 **, recorded obtaining 
two specimens at Tokiwa, where the fish was known as 
u Kinta,” somewhat revived my faith in its presence in the 
Japanese fauna. 

With the idea of obtaining information regarding the 
species, and if possible, a specimen of it, I addressed inquiries 
to Dr. David Starr Jordan and to Dr. Tanaka. Under the 
date of February 14, 1924, Dr. Jordan replies: “I have for 
some time doubted the existence of Fundulichthys virescens . 
I did not find it in a rather thorough scraping of the 
‘ruisseaux* about Nagasaki. Neither did Toshiro Wakiya, 

* ‘Fauna Japonica, Pisces,’ 1846, p. 225, pi. cii. fig. 6. 

t A forked caudal is possessed by Poeciliids of the subfamilies 
LamprichthyinsB, Adrianickthyinsa, and Phallobtethinse. The forked 
caudal twice figured by JBoulenger for his Kaploch&us etegans, from 
the Congo, should have been represented as lyre-shaped. 

% Conspect. Sysfc. Cyprin. p. 489. 

§ Namiye, Class. Cat, p. 107. 

|| Iahikawa & M&tsu'ura, Prel. Cat. p. 18. 

II Proc. U.S. Nat, Mua. xxxi. 1906, pp. 287-290, 

** Annotat. Zoolog, Japoneusis, til. p. 9. 
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who made a large collection for me in Kiusiu in 1922. In 
the brooks and rice-ditches I got plenty of the little 
r Medaka/ which I called Oryzias Dr. Tanaka, in a 
letter dated March 20, says: “ Tour letter received, and 
allow me to state that Fundulickthys virescens does not exist 
so far as I am aware. What was described as such is in 
reality the young o£ a cyprinoid fish resembling externally a 
figure found in the i Fauna Japonica/ named Fundulickthys 
virescens . I am pretty sure the fish is the young of 
Pseudorasbora parva . n Dr. Tanaka does not make it quite 
clear whether it is SchlegePs fish, or his own recorded 
specimens, or both, that he believes is Pseudorasbora . 
However, this does not make much difference, as he definitely 
states that he does not believe Schlegel’s species exists. As 
to the resemblance of the head of Pseudorasbora to a Pceciliid, 
I may say that I have examined Chinese specimens of this 
genus in the American Museum, and find that the head is 
somewhat Poeciliid-like; but the body is very charac¬ 
teristically Cyprinoid, as is the body in Schlegel’s figure 
of Fundulickthys, 

Schlegel’s definite statement regarding the teeth is hard 
to explain, but as he never saw the fish, and as the repro¬ 
duction of Burger’s figure does not show them, I think we 
may reasonably assume that a mistake was made somewhere. 
Thus, from all the evidence available, it would seem that the 
species Fundulickthys virescens (Schlegel) must be dropped 
from the system, and that thereby a most perplexing question 
in the geographical distribution of the killifishes is closed. 


XXIX .—A neto Species of the Drosophilid Genus Gitona 
( Diptera ), bred from Figs in Cyprus . By Prof. M. Bezzi, 
Turin, Italy. 

In the recent general work on Drosophilidae, by A. H. 
Sturtevant*, three species only are recorded as belonging 
to the genus Gitona^ Meigen. But of these species Gitona 
?pruinosa. Bigot, from Djerba f, is certainly not a member 
of the genus, being probably a Chloropid. And even 

* Carnegie Institution of Washington, 1921, Publication No, 801, 
p.54. 

t ‘Exploration scientifique de la Tunisia/ Zoologie, Dipt&res, Paris, 
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a new Species of Gitonn. 

Gitonides perspieax , Knab*, placed here by Sturtevant, 
seems to be generically distinct, as in typical specimens 
from Honolulu, received by the late Dr. Fr. Knab, the second 
basal cell of the wings is separated from the discal cell. 

The genus Gitona is thus at present monotypic, being 
restricted to the type-species distigma, Meigen, which is not 
rare in South Europe. The bionomics of this species are 
almost unknown; the fly has been bred from the flower- 
heads of the composite plant, Sonckus arvensis, and the 
larvae are suspected to be aphidiphagous. In middle Italy 
I have met with the species only on windows in houses. 

It is important to know that in the Mediterianean sub- 
region there is & second species of the genus, recently sent 
me for determination by Dr. Guy A. K. Marshall. The 
description is as follows:— 


Gitona distans 9 sp. n., ? . 

Very near distigma 9 but at once distinguished by the much 
^more distant cross-veins of wings. 



A. ‘Wing of Gitona distant sp. n. 

B. Wing of Gitona distigma, Meigen. GFreatly enlarged. 


?. Length of body 3 mm., of wing 3*2 mm. Head 
entirely yellowish, grey-dusted; eyes red, not banded. 
Frons parallel-sided, subquadrate; dark grey in the middle, 
with whitish sides and a whitish triangle in front of the 
ocellar plate ; the orbits have 2-3 blackish dots on each side 
at the insertion of the orbital bristles. Cephalic bristles 

♦ * Insecutor Inscitdse Menstruus/ Washington, 1914, ii. p. 165. 
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black, disposed as in distigma *; the setnlse of the ocellar 
plate and of the anterior part of the frontal stripe are 
likewise black. Antennse more broadly separated than in 
distigma ; they are entirely yellowish with minutely pubes¬ 
cent arista. Face yellowish, with its broad carina more 
pale along the middle; peristomialia twice as broad as in 
distigma; palpi and proboscis yellowish. 

Hesonotum grey, with numerous minute dark dots as in 
distigma , but with distinct brown stripes, resolved into 
separate elongate spots ; these stripes are approximately five, 
but only the middle one is continuous. Pleuras paler, 
yellowish below, with two narrow brown stripes, one in the 
middle of mesopleura, the other at upper border of sterno- 
pleura. Chaetotaxy as in distigma \ all the bristles black; 
setulss of back disposed in more numerous rows. Scutellum 
of considerably greater size than in distigma, quite bare 
above, with four marginal bristles ; it is whitish grey, with 
three brown stripes on the basal half and a yellowish hind 
bolder. Halteres white with yellowish stalk. 

Abdomen yellowish, whitish-dusted; the segments from 
the third to the fifth have a black spot in the middle and a 
black band on each side; the second segment has only the 
bands, being destitute of the middle rounded spot. These 
bands are not in contact with the hind border of the 
segments, as they are in distigma. Venter unspotted, 
yellowish. Hairs and bristles black. 

Legs entirely pale yellowish, with last joints of tarsi 
blackened; bristles and hairs black. 

Wings hyaline, with yellowish veins disposed as in 
distigma ; the black spot at end of second vein is smaller 
and not rounded; the black spot at end of third vein is less 
developed. The cross-veins are much more distant than in 
distigma ; the hind cross-vein (text-fig., A) is about as long 
as the portion of fifth vein beyond it, while in distigma 
(text-fig., B) the above-named cross-vein is about one-third 
the length of the distal part of the fifth vein. 

Some female specimens from Cyprus, 11th September, 
1923, bred from figs (D. S. Wilkinson). 

Type in British Museum; one paratypo in the writer's 
collection. 

* For chffitotaxy of Qitona, compared with that of Acktoxenas, see 
Oldenberg, Archiv fur Naturgesch. lxxx. 1914, pp. 29-30. 
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XXX .—Exotic Muscaridse ( Diptera ).—XIII.* By J. R. 

Malloch, Bureau of Biological Survey, Washington, D.C. 

Genus Hydrot^a, R.-D. 

I present a key to the African species of the genus 
Hxjdrotaa in the hope that it may prove useful in the identi¬ 
fication of these insects, the descriptions of which are 
scattered, and mostly in German. 

The genus is essentially one of the Northern Hemi¬ 
sphere, most of its representatives occurring in Europe and 
North America, there being but few in South America and 
but two in Australia known to me, besides the six included 
in the appended key. Most of the known species feed in 
the larval stages in manure or refuse, but one species I 
have just recently described is found in the immature 
stages m nests of birds, though probably a scavenger. 

The males of this genus may be distinguished from all 
others xn the family by the presence of a more or less 
conspicuous concavity on the ventral surface of the fore 
femur, at the basal extremity of which there are two stout 
thorns or spines. The females are not so readily distin¬ 
guished, but they have always four pairs of postsutural 
dorso-central bristles, almost invariably but two sterno- 
pleurals (1:1), the frontal lunule is always silvery, the 

* For Part XH., see Ann. & Mag. Nat. Hist. (9) xiii., April 1924, 
pp. 409-424. 

Ann . & Mag . N . SisL Ser. 9. VoL xiv. 17 
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interfrontaliai^lll a pair of cruciate bristles, the lower 
supraorbital bristle is proclinate, the lower calyptra is 
larger than the upper, and very frequently the halteres are 
black or dark brown. The genus belongs to the subfamily 
Phaoniinse. 


Key to African Species (Males ). 

1. Eyes densely long-haired; hind tibia with a 

complete series of short erect hairs on 

antero-doraal surface. ...... 

Eyes bare or very sparsely haired, if with 
evident hairs there is no complete series 
of erect hairs on antero-dorsal surface of 
hind tibiae . 8. 

2. Tborax black-brown, subopaque ; abdomen 

black-brown, brownish-dusted, with a faint 

black dorso-central viita . fumifera , Walker. 

Thorax grev-prumescent, with three large 
pre-sutural black spots which are f used ante¬ 
riorly, the lateral spots short, the median 
one extending to suture, and a broad post- 
sutural black fascia which is indented on 


hind margin; scutellum black; abdomen 
alinest silvery pruinescent, with a broad 
dorsal vitta and a broad fore marginal 

band on segments 2 to 4 black ... 

8. Hind femur noticeably curved, and distinctly 

swollen on underside near apex . 

Hind femur normal, neither distinctly 

curved nor swollen near apex . 

4. Antero-dorsal surface of hind tibia with a 


fctotiata, Stein, 
5. 

4. 


complete series of fine erect hairs on its 
entire length which are about as long as 
the diameter of tibia, three or four similar 
hairs at middle on postero-ventral surface 
of same tibia; tborax shining black, with 
faint dusting and not distinctly marked; 
abdomen silvery-grey pruinescent, first 
visible tergite and a central vitta on the 
others black. nigribasis, Stein. 

Antero-dorsal surface of hind tibia without 


a series of erect fine hairs; thorax whitish- 
grey pruinescent, with two short narrow 
streaks on fore margin and a round spot 
on each side in front of suture, as well as 
a broad postsutural fascia and the scutellum 
opaque ©lack; abdomen grey-pruinescent, 
with a black vitta which tapers poste¬ 
riorly, and a pair of black spots on fourth 
tergite; eyes sparsely hairy..... maculithorcuv, Stein. 

5. Calyptrm whitish; swollen part of hind 
femur with four or five bristles on antero- 
Tentral and postero-ventral surfaces; mid¬ 
femur without blunt-tipped bristles on 
postero-ventral surface .. longipila } Stein. 

Oalyptrss fuscous; swollen apical part of 
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hind femur with a large number of fine 
hair-like bristles on all ventral surfaces; 
mid-femur with about six long blunt- 
tipped bristles near middle on postero- 
ventral surface . femorata , Stein. 

Hydrotaa femorata , Stein. 

The mid-femur has about half-a-dozen blunt-tipped 
bristles, which remind one o£ those present in the male of 
occulta , Meigen. There is a short bristle present on the 
middle of the postero-ventral surface of hind femur, and on 
the same femur there is a series of long bristles about six in 
number on the anterior surface of the apical third. Stein 
cites the presence of a mid-tibial ventral bristle and distinct 
presutural acrostichal bristles as characters for the separation 
of longipila, Stein, from femorata. In the specimens before 
me, however, there is no distinction in this respect, both 
males of femorata having a distinct ventral bristle near apex 
on mid-tibia. 

Two males and one female, Ulundi, Natal, 5000- 
6500 feet, ix. 1896 (G. A . K. Marshall ). 

Hydrotaa ?iiyribasis , Stein. 

A small species, about 3 mm. in length. Only the antero- 
ventral bristles on hind tibia strong, all the others fine and 
hair-like. 

Two males, Estcourt, Natal, ix.-x. 1896 (G. A . K. 
Marshall ). 

Genus Emmesomyia, Malloch. 

I present a key for the separation of the African species 
of this genus known to me, in the hope that it may enable 
other workers to identify the species, many more of which 
probably occur on this continent. 

The genus belongs to the subfamily Anthomyiinae, distin¬ 
guished by the complete sixth wing-vein, presence of fine 
soft hairs on the lower surface of the scutellnm, and of a 
bristle at the base of the hind metatarsus below. No species 
has more than three pairs of postsutural dorso-central 
bristles, and all of the species known to me have the lower 
calyptra distinctly protruded beyond the apex of the tipper. 
These characters, as a whole, apply to many species of 
Pegomyia , E.-D., but in Emmesomyia there is an outstanding 
bristle on the upper margin of the pteropleura just below 
the base of the wing, which is absent in the former. In 
Tcsnomyia , Stein, this bristle is replaced by a number of 
stiff hairs. Emmesomyia is represented in North America, 
but I have not yet seen any species from Europe. 

17 * 
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Key to Species . 

1. Thorax with more or less noticeable dark 

dorsal vittae, not fasciate behind suture .. 
Thorax with two or more black spots in 
front of suture and three subcontiguous 
spots or a complete broad black fascia just 
behind suture. 

2. Hind tibia with three antero-dorsal bristles. 
Hind tibia with t^o antero-dorsal bristles.. 

8. Legs yellow, apices of all femora narrowly 

black, tarsi brown.. 

Femora more extensively infuscated, usually 
entirely so, or only basally yellowish .. .. 

4. The black central spot on second and third 
tergites broadened anteriorly, subtrian- 
gular; sculelium almost entirely brownish 

fuscous; tibisB tawny yellow . 

The black central spots mentioned above 
slightly widened posteriorly; apex of the 
scutellum with a distinct pale grey spot; 
tibiae fuscous, pale at bases . 


2 . 


8 . 

tarda, Stein. 
africana, Malloch. 

niyrohtfea , Malloch. 

4. 


natalia , sp. n. 


maculithoraz, Stein. 


N.B.—The following species may he referable to Emme - 
somyia :—fascigera y Stein, ignobilis , Stein, singularis , Stein, 
and virgithorax , Stein. The last two, however, Stein says 
have the lower calyptra small and may really belong to 
Hylemyia , in which genus he described them. The others 
be placed in T&nomyia , Stein. 

Emmesomyia natalia, sp. n. 

Male .—Black, densely covered with pale grey pruines- 
cence. Head black, orbits, face, and cheeks silvery grey. 
Dorsum of thorax in front of suture when seen from behind 
with a black spot laterad of each series of dorso-centrals, 
which is connected anteriorly with another at the anterior 
dorso-central; the broad black postsutural fascia rather 
widely interrupted by a stripe of brownish-grey pruinescence 
along the dorso-centrals; scutellum almost entirely black, 
brownish grey only on margins; pleura unspotted. Abdomen 
with a black spot on each tergite from first to fourth visible, 
all of which are widened anteriorly, those on second and 
third most conspicuously so, the disc of segments brown 
along sides of the spots; hypopygium grey-pruinescent. 
Legs black, trochanters, extreme bases of femora, and 
all of tibia tawny-yellow. # Wings hyaline. Calyptra white. 
Hal teres yellow. 

Frons linear above, each orbit with about five long setulse 
anteriorly; arista with short pubescence; parafacial linear ; 
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cheek as high as width of third antennal segment. Pre- 
sutural acrostichals in three pairs, widened anteriorly, and 
with shorter interspersed hairs ; prealar short; disc of 
scutellum haired; sterno-pleurals 1:2. Abdomen short 
and rather broad, depressed, fifth sternite fringed with black 
hairs along inner sides of processes. Legs as in afi'icana , 
but the hind tibia with three or four short antero-dorsal 
bristles. Costal thorn short; outer cross-vein curved, at 
little more than its own length from inner. Lower calyptra 
much larger than upper. 

Length 5 mm. 

Type , Estcourt, Natal, ix.— x. 1896 (G. A . K . Marshall) . 

Emmesomyia maculithoraoc (Stein). 

One male from Njoro, B.E.A., 16. i. 1912 (T. J. Anderson ). 

Originally described as a species of Hydrophoria . 

Genus Hylemyia, R.-D. 

The genus Hylemyia belongs to the subfamily Antho- 
myiinse, and has been variously limited by different authors. 
The genera Phorbia 3 R.-D., and Ckortophila, Macquart, are 
not valid genera but segregates of Hylemyia which are not 
so clearly limited by any characters that they can be con¬ 
sidered as entitled to subgeueric rank, and in ail my recent 
papers I have treated species which might possibly be 
referred to either as merely species of the large genus 
Hylemyia . 

As limited here the genus is distinguished from Pegomyia 
by the presence of more than two postero-dorsal bristles on 
the hind tibia; and from other genera by the lower calyptra 
not being larger than the upper, the pleura with only the 
usual hairs and bristles, there being no hairs on pteropleura, 
propleura, nor hypopleura, nor on the prosternum. The 
mid-tibia lacks a ventral bristle, and in all the species in 
this key the eyes o£ the males are almost contiguous at 
middle of frons. 

I present a key for the identification of the African 
species which I have seen or which are so described that 
it is possible to include them. The genus is poorly repre¬ 
sented in Africa and Australia, the greatest number of its 
representatives being found in the Northern Hemisphere, 
as is the case with Hydrotaa . Some of the species are of 
economic importance, feeding in the larval stage on 
sprouting seeds or root-crops such as radishes, onions, &c. 
The cosmopolitan species cilicrura , Rondani, which occurs 
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in Africa* is known in North America as the corn-root 
maggot, but it attacks beans and other sprouting seeds. At 
least two species of the genus feed in young wheat. 


Key to Species (Males), 


1. Base of wing with a conspicuous black band; 

mid-metatarsus with some long setulose 
hairs on dorsal surface which are longer 

than the diameter of the segment . 

Base of wing without a conspicuous black 
band ,* mid-metatarsus without long hairs 
on dorsal surface. 

2. Both cross-veins of wings very conspicuously 

clouded with brownish fuscous; abdomen 
with three series of dark spots, one in 
centre of dorsum and the others on each 
side just at the cunes of the tergites, the 

latter rather inconspicuous . 

Cross-veins not noticeably infuscated ; abdo¬ 
men with a median dark vitta, but no 
lateral dark spots . 

8. Fore tibia with a blunt-tipped spine at apex 
on anterior side; hind tibia with a com¬ 
plete close-set series of fine erect hairs on 

the postero-ventral surface . .# 

Fore tibia without a stout blunt-tipped spine 
at apex on auteiior side, with or without 
a short sharp bristle at this place; hind 
tibia without a complete series of hairs as 
above . 

4. Thorax with three broad conspicuous black 

or dark brown vittae ...., 

Thorax with at most very inconspicuous 
dark vittfe .. 

5. Median vitta of thoracic dorsum continued 

very distinctly to apex of seutelluin, the 
vittse fuscous-brown; third ventral abdo¬ 
minal segment with dense long down¬ 
wardly-directed bristles; prealar bristle 
veiy short; tibial bristles short ........ 

Median vitta of thoracic dorsum not extend¬ 
ing to apex of scntellum, the vittse deep 
blank; third abdominal stemite without 
conspicuous bristles; prealar and tibial 
bristles very long and strong. 

6. Hind femur with about three bristles on 

apical third of antero-ventral surface, none 
of which are longer than the femoral 
diameter, the postero-ventral surface bare 
except for a short preapical bristle; pro¬ 
cesses of fifth stemite broad, rounded at 
apices on inner side and ungulate on outer, 
with a few setulose hairs on outer apical 

angles . 

Hind femur with more numerous bristles 


metatarsata, Stein. 

2 . 


sinensis, Jaenn. 


8 . 


cilicmra, Rondani. 


4. 


5. 

6 . 


ventralis , Stein. 


vittithora, r, Stein, 


andenoyn, sp. n. 
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which begin nearer base and some of which 
are very noticeably longer than the femoral 
diameter; pos ter o-ventral surface with 
numerous bristles or hairs before middle; 

processes of filth sternite narrow. 

7. Hind femur with about six antero-ventral 
bristles which are rather stout and not 
hair-like at tips; tibia? yellowish basally, 
those of female entirely tawny-yellow; 
cheek about one-fourth of the eye-height.. 

Hind femur with about twelve long antero- 
ventral bristles which are hair-like and 
slightly curled at tips; tibiae black; cheek 
about one-fourth of the eye-height ...... 

Hind femur with a complete series of fairly 
long bristles on antero-ventral surface; 
tibise black; cheek from one-tenth to one- 
eighth of the eye-height... 


7. 


jlavibasis, Stein. 


capenm, sp. n. 


modeita, Stein. 


Hylemyia sinensis , Jaenn. 

This species might possibly be placed in the genus 
Hydrophoria because of the cylindrical abdomen and the 
peculiar finger-like processes of the fifth sternite. It rather 
resembles Hylemyia variata , Fallen, hut the infuscated cross¬ 
veins and the conspicuously vittate thoracic dorsum are 
very characteristic. The tibiae are usually reddish basally. 

Four males and one female. Willow Grange, Natal 
(R. C. Wrought on). 

Hylemyia sinensis , var. intense nor. 

Male .—Differs from the type-form in having the cloud on 
the cross-veins larger, that on the outer one much enlarged 
at the upper extremity of the vein, and a brown spot at 
base of discal cell on fourth vein which crosses the cell in 
front of that vein. This last spot is not present in any of 
the other specimens before me, though they have the junction 
of third and second veins noticeably darker than the other 
parts of the veins, which is also the case in the variety. 
The central dark spots on the dorsum of the abdomen in the 
variety are larger than in the type-form, forming a complete 
vitta. Possibly a distinct species, but represented by but 
one damaged specimen. 

Length 5 mm. 

Type, Kijabe, Kikuyu Escarp., Kenya Colony, 7000- 
8000 feet, bamboo forest (W. J. Radford). 

Hylemyia cfficrttra , Rondani. 

Specimens from Mashonaland, Natal, and Kenya Colony. 
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Hylemyia ventralis, Stein. 

An easily identified species with its very conspicuously 
vittate thorax and the outstanding bristles on the third 
ventral segment of the abdomen in the male. Stein, who 
described the species in Chortophila 9 stated that these 
bristles are on the second sternite, omitting the rudimentary 
first in his count. 

Three males, W. of Mt. Kenya, 6500-7250 feet; and one 
male and one female, N. of Mt. Kenya, 8300 feet (T. /. 
Anderson ). 

Hylemyia vittithorax , Stein. 

A very strongly-bristled species, with the abdomen sub- 
cylindrical. Stein, at the same time as he described this 
species, described another under the name trivittata , which 
I have been unable to place very definitely. However, the 
name is preoccupied by trivittata , Stein, a North American 
species which its describer placed in Pegomyia , so that I 
have not troubled more about the African species. Some 
other worker having access to the type may rename it if it 
is distinct from the others in the key. 

One male, top of the Aberdares, 9500 feet, 28. ii. 1911 
(T. J. Anderson). 

Hylemyia andersoni, sp. n. 

Male, —Black, subopaque, densely brown-dusted. Head 
black, with grey pruinescence that varies according to the 
angle from which it is viewed. Thorax very faintly vittate, 
disc of scutellum darker than margins. Abdomen with a 
faint central dark vitta which is poorly delimited. Legs 
black. Wings greyish. Calyptrse and halteres yellowish. 

Frons linear above, setulose on anterior half of orbits; 
parafacial narrow, less than half as wide as height of cheek; 
antennae missing in type. Thorax with three or more 
irregular pairs of short presutural setulse; prealar absent; 
dorso-centrals long; sterno-pleurals 1:2. Abdomen narrow, 
depressed, the dorsal hair* and bristles stiff, but not very 
long; fifth sternite as described in key. Fore tibia with 
one antero-dorsal and one posterior bristle, both short; 
mid-femur with two or three bristles at base on postero- 
ventral surface; mid-tibia with about three very short 
posterior bristles; hind femur with three short antero- 
ventral bristles on apical third and one apical postero-ventral 
bristle; hind tibia with three postero-dorsal, three or four 
antero-dorsal, and two antero-ventral bristles, all short. 
Costal thorn long, setulse distinct; outer cross-vein straight. 
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Length 4 mm. 

Type, N. of Mt. Kenya, 8300 feet, 18. ii. 1911 (T* J . 
Anderson ). 

Named in honour of the collector. 

Hylemyia flavibasis, Stein. 

This is the species described by Adams as Ckortophila 
linearis . Stein had, in 1897, used the same specific name 
for a species of Hylemyia from North America, so that the 
later name flavibasis must be used for the species from 
Africa. Stein did not know that his species was the same 
as that described by Adams, but I have before me some 
paratypes of the latter’s species, kindly lent to me by 
Dr. Hunter of the University of Kansas, where the types of 
Adams’s species are located, and there is not the least doubt 
as to the synonymy. 

Stein compared the species with cilicrura , distinguishing 
it from that species by the paler tibiae, etc. 

I have before me specimens from Mt. Chirinda, Mashona- 
land (C. F. M . Swynnertori ). 

Hylemyia capemis , sp. n. 

Male .—Similar to andersoni in colour. 

Cheek a little higher, parafacial a little wider; arista 
with distinct pubescence ; abdomen broader, processes of 
fifth sternite over twice as long as wide, slightly pointed at 
apices, and with long bristly hairs along almost their entire 
length. Pore tibia with one antero-dorsal and one or two 
posterior setulse; mid-femur with one antero-ventral and 
three or four postero-ventral bristles on basal half; mid¬ 
tibia with one or two bristles on each of the following 
surfaces: antero-ventral, antero-dorsal, postero-dorsal, and 
postero-ventral, all short; hind femur with a number of 
long setulose hairs on postero-ventral surface and a com¬ 
plete series of long bristles on the antero-ventral surface, 
the tips of which are hair-like ; hind tibia with two or three 
antero-ventral, antero-dorsal, and postero-dorsal bristles. 
Costal thorn distinct; outer cross-vein straight. 

Length 4*5 mm* 

Type and paratype, Cape Town, viii. 1905 (G. A* K 
Marshall), 

Hylemyia modesta, Stein. 

This species I have not seen, but it is closely related to 
the last, and may be distinguished from it by the characters 
cited in the key. 
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Hylemyia griseopunctata, sp. n. 

Female .—Head black, frontal triangle and orbits densely 
pale grey-pruincscent and inter-frontalia opaque black when 
seen from above, each orbit with a velvety-black spot at 
base of antenna, vibrissal angle blackish, remainder of head 
grey pruinescent; autennse and palpi black. Thorax black, 
with a large V-shaped presutural mark and a broad post- 
sutural fascia deep black, the remainder of surface grey- 
pruinescent; humeral angles yellow; scutellum opaque 
black. Abdomen black, densely grey-pruinescent, with 
shining black marks as follows: a central vitta connected 
with an anterior and posterior marginal band on each 
tergite, the fasciae dilated laterally so that there is a large 
round spot of the grey pruinescence left on each side of 
the central black line on each tergite, the tergites thus 
appearing bipunctate, the extreme sides grey-prninescent. 
Legs brownish fuscous, tarsi darker. Wings with a brownish 
tinge, stem-vein whitish basally. Calyptrse and hal teres 
yellowish. 

Frous one-third of the head-width ; cruciate frontal 
bristles present; two bristles anterior to the proclinate 
orbital; antennae robust; parafacial linear; cheek about as 
high as width of third antennal segment; arista pubescent. 
Thorax with three pairs of presutural acrostichals ; prealar 
bristle of moderate length; sterno-pleurals 2:2, the lower 
anterior one very fine. Abdomen normal. Fore tibia with 
one median antero-dorsal bristle; mid-tibia with one anterior 
and three posterior bristles; hind femur with about four 
widely-spaced antero-ventral bristles on apical half; hind 
tibia with three postero-dorsal, four antero-dorsal, and two 
antero-ventral bristles. Costal thorn small; outer cross¬ 
vein slightly curved. Lower calyptra small. 

Length 4 mm. 

Type, Ulundi, Natal, 5000-6600 feet, ix. 1896 (G. A. K. 
Marshall). 

I have not included this species in my key, as I have no 
male specimens. It will be readily distinguished from any 
of the included species, however, by the thoracic markings, 
which very closely resemble those of many species of the 
genus Anthomyia. It does not belong to the latter genus, 
however, as the propleura is not furnished with fine hairs in 
front of the spiracle, the lower calyptra is not larger than 
the upper, and the abdomen is differently marked from that 
of typical species of that genus. 
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Genus Anthomyia, Meigen. 

In this genus many authors from Meigen until quite 
recent years were wont to place a rather heterogeneous 
mass of forms, many o£ which had only a superficial resem¬ 
blance to the genotype of Anthomyia . In fact, up to some 
ten years ago there were included such species as albicincta , 
Fallen, radicum , Brulle, and cinerella ,, Fallen, all of which 
are now placed in other genera. 

Stein, in his last paper on the European Anthomyiidse, 
listed only three species of Anthomyia from that continent, 
but he does not make use of the most important character 
of the genus in differentiating it from its allies, viz., the 
presence of fine hairs on the propleura below the humeral 
angle and above the propleural bristle. This character I 
have used in several of my recent papers on the family, and 
very rarely indeed do any specimens of the genus have these 
hairs almost absent. 

I present a key for the identification of the species of the 
genus known to me. This key includes all the described 
species. 


Key to Species . 


1. Thoracic dorsum with five black pustsutural 
spots; nresutural black marks formiiig 
two isolated spots j scutellum infernal© 
with two black spots at base, iii male with 
the two spots broadly connected; arista 
with very short pubescence; costal thorn 

minute. 

Thoracic dorsum with four black postsulural 

marks ... 

Thoracic dorsum with either a broad black 
transverse fascia or three large postsutural 
black spots, or vittate with fuscous .... 

2. Costal thorn conspicuous, as long as or 
longer than the inner cross-vein, the setulee 
on costal vein quite noticeable; aristal 
hairs about as long as half the width 
of third antennal segment; scutellum 
entirely black or with the extreme apex 

ffcey. 

Costal thorn small or minute, not very 

distinctly visible .. 

S. Thorax without well-defined black dorsal 
marks in front of suture; arista distinctly 

haired. 

Thorax with a pair of distinct black spots 
in front of suture which may be more or 
less fused anteriorly, or with distinct vittse 
which extend the entire length .. 


indica, sp. n. 
plurinotata BrulIS. 

2 . 


8ptnigem } sp. n. 

a 


4 


6. 
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4. Abdomen with first and second visible 

termites translucent yellow in ^male, same 
tergites usually yellowish in female; 
scutellum with more than the basal half 
of disc black; arista longer-haired...... 

Abdomen with only the first visible tergito 
in male yellowish, nowhere yollow in 
female; less than basal half of scutellum 
blackish; arista shorter-haired ........ 

5, Longest hairs on arista not appreciably 

longer than its basal diameter. 

Longest hairs on arista distinctly longer 
than its basal diameter. 


fasciata , Walker. 

illocata, Walker* 
0 . 

12 . 


6. Thorax in female with two complete 

brownish-black vittse . ocuttfera, Bigot. 

Thorax in neither sex vittate, with pre- 
sutural and postsutural "black markings 
which are more or less spot-like or fasci- 
form and not connected over suture .... 7. 


7. Scutellum in both sexes normally with a 

black spot on each side of disc at base, 
the pale grey central mark extending from 

base to apex. pluvialis, Linnd. 

Scutellum black, with a more or less pro¬ 
nounced grey apical spot. 8. 

8. Fifth abdominal stermte with a verp pro¬ 

nounced rounded lobe at apex of each 

process on its inner side .*. 9. 

fifth abdominal stemite without a pro¬ 
nounced lobe at apex of each process on 
inner side . 10. 


Fifth abdominal stemite with a very pro¬ 
nounced production of its inner apical 
margin (see text-fig., p. 270) .. benguella, sp. n. 

9. Me8opleura entirely grey pruinescent .... procettaris , iiondani. 

Mesopleura with a brown or fuscous spot 

in centre. procellaria, var, P 

10. Presutural pair of black spots extending to 
anterior margin of thorax; po9tautural 
black spot forming a complete fascia .... oculiftra , Bigot. 

Presutural pair of black spots not extending 


to anterior margin of thorax; postsutural 
mark more or less divided by grey lines , 11. 

11. Postsutural black mark very distinctly 

divided by rather broad grey lines. pluvialis, Linn A 

Postsutural black mark on thorax indented, [mann. 

but rarely divided by grey lines .. tmpestatum, Wiede- 

12. Bases of femora and middle of tibios more 


or less conspicuously yellowish ........ 13. 

Legs black or fuscous.. 14, 


13. Mesopleura with a brown mark over the 
lower posterior angle in male which is 
not evident in female; presutural black 
spots extending to anterior margin of 
thorax; connecting in front and forming 
a V-shaped black mark; hind femur with¬ 
out a series of postero-ventrai bristles. 
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Mesopleura in male -without a black mark; 
hind femur with an almost complete 
series of sparse postero-ventral bristles; 
presutural black spots on thorax round, 
isolated on disc .. 

14. Longest hairs on arista at least as long as 

width of third antennal segment. 

Longest hairs on arista not as long a* width 
of third antennal segment . 

15. The dark spot opposite base of antennae 

serj conspicuous in both sexes, a choco¬ 
late-coloured spot on each orbit about 
middle in female, less distinct in male; 
postsutural black mark on thorax com¬ 
plete, not leaving a grey patch behind 
suture at sides, and continued down over 
pleura, narrowly extending to sterno- 

pleura, base of scutellum grey.. 

Dark spot opposite base of antennae incon¬ 
spicuous, no spot on frontal oibits in 
either sex; base of scutellum black .... 

18. Dark mark opposite base of antennae not 
very conspicuous, or no dark spot at 
middle of frontal orbits; base of scutellum 
black . 


omata , var. ? 
plumiseta, Stein. 


15. 


griaeoba&is sp. n. 
16. 


dbymnica , Jaenn. 


Anthomyia indica , sp. n. 

Male and Female .—General colour as in pluvialis, Linn6. 
The two presutural black spots are of moderate size, 
situated on disc, and not extending to anterior margin nor 
to suture ; behind the suture there are five black spots, the 
central one elongated, but not extending to posterior margin, 
the submedian spot slightly elongated and larger than the 
lateral one, which covers the base of the supra-alar bristle ; 
scutellum with two black spots at base on disc which are 
broadly connected in the male type and separated in females, 
the black not extending over sides of scutellum ; black mark 
over prothoracic spiracle ratlier faint; pleura grey. Visible 
tergites 2, 3, and 4 each with three subtriangular spots at 
base which are connected at their bases ; hypopygium glossy 
black. Legs black. Wings hyaline, veins ytllow at bases. 
Calyptrse white. 

Head as in pluvialis ; frons of female as in that species, 
with two setulae in front of the proclinate bristle; arista 
with short pubescence. Thorax normal. Fifth sternite of 
male as in text-fig. (p. 270). Fore tibia with a median 
posterior bristle; mid-tibia with the antero-dorsal bristle 
in both sexes; hind tibia with four or more antero-dorsal 
bristles, rather uneven. Lower calyptra protruded. 

Length 4’5-5*5 mm. 
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Type , male, allotype, and three female paratypes, Kasauli, 
N.W. India ( Wyvilte-Thomon ); two female paratypes, Naini- 
Tal, Himalayas, India, v. 1900, 7000 feet (G. M. Giles). 

Anthomyia plurinotata, Brulle. 

I have seen no specimens of this European species. 

Anthomyia spinigera , sp. n. 

Male and Female .—Head black; orbits, face, and checks 
grey-prninescent, the dark spot at base of antcnnse, and one 










"fizSCfCt/ci. 



orncufoc. 


Right process of fifth sternite 
Anthomyia , drawn from 


of abdomen of males of the genus 
the side and much enlarged. 


on vibrissal angle distinct. Thorax with a large V-shaped 
presutural black mark which extends to anterior margin, 
but not to suture; postsutural black fascia broad ami 
complete, continued down over pleura; scutellum with a 
very small grey apical spot; a black spot below humeral 
angle and another on lower posterior angle of mesopleura; 
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posterior margin of postnotum black. Abdomen slightly 
yellowish, especially in female, the usual tridentate black 
markings present, and in addition the extreme anterior 
lateral angles of tergites black, the central spot elongated, 
forming a vitta m male. Legs pitchy, sometimes slightly 
brown, fore coxae, especially in female, yellowish. Wings 
clear, veins whitish at bases. Calyptrse white. 

Male .—Eyes separated by a mere line at narrowest part 
of frons, each orbit with about three setulse; longest hairs 
on arista fully half as long as width of third antennal seg¬ 
ment; parafacial about the same width as latter. Thorax 
with dorsal bristles longer than usual, one pair of presutural 
acrostichals much longer than the others; prealar half as 
long as the bristle behind it. Abdomen narrow, process of 
fifth sternite as in text-fig. Legs as in procellaris ; hind 
femur with some long postero-ventral bristles. Costal thorn 
fully as long as inner cross-vein, the other setulse also 
longer than usual. 

Female .—Similar to male, the frons normal, orbits not 
spotted at middle, and with but one bristle anterior to the 
proclinate one. Genital paired processes shining black, 
slender and with fine hairs, the apical one very long. 

Length 5-6 mm. 

Type , male, allotype, four male and three female paratypes, 
Kenya Colony. 

Anthomyia fasciata , Walker. 

A common African species which very closely resembles 
illocata , Walker, the principal distinguishing characters being 
those listed in the key. 

Localities. Gold Coast, Northern and Southern Nigeria, 
Sierra Leone, and Ashanti. 

Anthomyia illocata > Walker. 

I have seen this species from Ceylon, Siam, China, 
Formosa, aad the Philippines. I cousider it distinct from 
vicarians, though Stein did not. 

Anthomyia oculifera , Bigot. 

A common North American species which is very readily 
distinguished by the bivittate thoracic dorsum of the 
female. 


Anthomyia pluvialis , Linn& 

A number of specimens of both sexes from Cyprus agree 
with the characters cited for this species by Stein, though 
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the definite identification of Linn^s species must be 
attended with considerable doubt. The specimens are 
smaller and darker than are those of procellaris, Rondani, 
sent to me by Dr. Villeneuve. 

Anthomyia tempestatum, Wiedmann, 

Stein had some doubt about this species being distinct 
from pluvialis , but it appears to be sufficiently well distin¬ 
guished from the specimens I identify as the latter to 
warrant its separation. 

Localities . Estcourt, Natal; Blantyre, Nyasaland ; Zulu- 
land; and Abyssinia. 

Anthomyia ornata , Bigot. 

A large species, 6-7 mm. in length, with the legs and 
palpi largely yellowish, a character nearly unique in the 
genus. 

Two specimens, Estcourt, Natal (G. A . K* Marshall) ; 
one specimen. Port Natal. 

Anthomyia ornata , Bigot, var. ? 

Two male specimens differ from the typical form as stated 
in the key. 

Localities . Estcourt, Natal (G. A . K. Marshall) ; Upper 
Tongaat, Natal (C. N. Barker ). 

Anthomyia benguellae , sp. n. 

Male .—Similar to procellaris in colour. The presutural 
black spots do not extend to anterior margin of thorax, the 
scutellum is black except at tip; there is a black mark oyer 
prothoracic spiracle and one below wing-base. 

Eyes narrowly separated, the orbits contiguous above ; 
arista with very short pubescence. Fifth sternite as in 
text-fig. (p. 270). Hind femur with some fine bristles on 
middle of postero-ventral surface. 

Female .—Erons one-third of the head-width. 

Type , male, and allotype, Benguella, S.W. Africa, 300 miles 
from the coast, xii. 1904 (JP. C. Wellman ). 

A female of apparently the same species from Zomba, 
Nyasaland. 

Anthomyia procellaris , Rondani. 

I have before me French specimens of this species sent 
to me by Dr. J. Villeneuve. These differ from two German 
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specimens, and one from Natal, in having no mark on tlie 
mesopleura. Lack of material prevents me forming a 
definite opinion on the identity of: the European species of 
this genus other than that given by Steiu. 

Anthomyia plumiseta , Stein. 

This species, described from Formosa, is unknown to me, 
except from Stem's work. 

Anthomyia griseobasis , sp. n. 

Female. —Frons with a conspicuous brown spot on each 
orbit at the proclinate bristle, and an evident brown band 
across frons at same point; the dark marks at base of 
antennae and on vibrissal angle conspicuous; longest hairs 
on arista about three times as long as its basal diameter. 
Presutural black spots on thorax large and elongate; post- 
sutural black mark forming a complete transverse fascia, and 
extending down below base of wing on pleura; scutelluui 
with the extreme base and the tip grey ; a black streak 
above prothoracic spiracle. Median black marks on dorsum 
of abdomen forming a complete vitta, narrowly connected 
along base of each tergite with the lateral spots. Legs 
black. Fore tibia with an autero-dorsal and a posterior 
median bristle. 

Male .—Similar to the female, but the dark mark on 
middle of orbits is much less distinct. The processes of 
fifth sternite are much as those of ornata. 

Length 5-5*5 mm. 

Type, female, Estcourt, Natal, 10. ii. 1913(/2. G. Wroughton ). 
Allotype, Bohotle, Somaliland. Paratypes, one female, 
Ulundi, Natal, 5000-6500 feet, ix. 1896 (G. A . K. Marshall) ; 
one male, Kenya Colony. 

Anthomyia abyssinica , Jaenn. 

This species, to which I refer three males now before me, 
is very close to the preceding one. The scuteilum is not 
grey at base, and the arista has the longest hairs not twice 
as long as its basal diameter. 

Length 6 mm. 

Locality . Estcourt, Natal (G, A. K. Marshall ). 

I suspect that this is the species described by Steiu as 
macaligena, but an examination of the types of the two 
species is essential to a determination of this. 

dnn . & Mag . N. Mist . Ser. 9. VoL xiv. 18 
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Anthomyia vicarians , Schiner, 

I have seen this species only from Australia, and consider 
that it is distinct from illocata, Walker, though Stein decided 
that they were synonymous. 

Genus Anaphalantus, Loew. 

This genus belongs to the subfamily Coenosiime, a key to 
the African genera of which X presented in Part VIII. of 
this series of papers *. 

Stein in his Catalogue of the Anthomyiidse of the world f 
lists pennafu$ 9 Loew (with squamitibia , Stein, as a synonym), 
as the only species of the genus. He evidently overlooked 
A.pictus , Johnson, described from Somaliland J. 

A more excusable oversight was Lauxanacanthh barbipes , 
Bigot, described from Madagascar, as belonging to the 
Lauxaniime §. 

Apart from the colour of the legs, there is nothing in the 
descriptions listed that would justify one in considering 
them as a distinct species. It is highly probable that 
all the names apply to one species, the first name being 
pennatus , Loew (1857). 

Genus Orchisia, Rondani. 

This genus occurs in Europe, Africa, China, and Formosa, 
so far as I know at present. It belongs to the subfamily 
Coenosiinae, and is included in the generic key referred to 
above. 

Johnson redescribed the only species— costata , M eigen— 
as Ccenoda marginipennis iu the paper on Somaliland Diptera 
referred to above. 


XXXI .—Descriptions and Records of Dees .—CIL 
By T. D. A. Cockerell, University of Colorado. 

Hyla&us, Fabricius. 

The species of the Maritime Province of Siberia, treated 
below, are related to those of Europe rather than to the fauna 
of the desert regions of Turkestan and Mongolia, whence 

* See Ann. & Mag. Nat. Hist vol. x. p. 675 (1922). 
t Arch. f. Naturges., Jahr. 1917, Abt A, Heft 1 (1919). 

% Proc, Acad. Nat. Sci. Philadelphia, p. 162(1898). 

§ Ann* Soc. Ent. France, p. 558 (1859). 
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numerous species were described by Morawitz. H. sibiricus 
(Strand), with ivory-white face in the male, is not like any 
form obtained by me. In spite of a close general resemblance 
to the European Hylaus , I cannot identify any of my species 
with them, not even with those which are known to extend 
into Asia. 

Hylceus transversalis , sp. n. 

c?.—Length about 6*5 mm., anterior wing 3'5. 

Black, with dull orange face-marks, a pair of yellow stripes 
on prothorax above, yellow tubercles (the yellow having the 
outline of a mushroom), and the following leg-markings 
cream-colour, stripe on anterior tibiae, middle tibiae at base, 
nearly basal half of hind tibiae, basitarsi except at apex; 
labrum black; face broad; clypeus orange except a sutural 
stripe on each side, not reaching either end ; lateral marks 
cuneiform, filling space between clypens and eye, and reaching 
antennal sockets, obliquely truncated above, ending in a 
point on orbits slightly above level of antennae ; supraclypeal 
area entirely black; scape ordinary, with a broad yellow 
stripe ; flagellum dusky reddish beneath; mesothorax and 
scutellum densely and distinctly punctured; punctures of 
scutellum large ; area of metathorax with strong transverse 
plicae ; tegulse with a light spot. Wings dusky hyaline ; 
second cubital cell very broad ; first recurrent nervure 
meeting first intercubit us. Spurs white. Abdomen highly 
polished, without patches of hair, first segment under a 
microscope with fine and sparse piliferous punctures on 
a smooth surface, but under a lens seeming impuuctate; 
venter without hair-bands. 

Okeanskaja, Siberia, Aug. 5 ( Cockerell ), 1 $. 

A very distinct species, by reason of the sculpture of 
metathorax recalling P. kriechbaumeri , Foerst., but easily 
distinguished by the yellow stripe ou scape and lack of white 
fringes on ventral segments of abdomen. 

Hylaus sinicola, sp. n. 

? .—Length about 6 mm., anterior wing 4'3. 

Black, with the face entirely black, but the following 
lemou-yellow—tubercles broadly, spot ou tegulae, anterior 
and middle tibiae narrowly at base, somewhat less than basal 
half of hind tibiae, the colour on the last paler; head broad, 
with nearly circular outline ; clypeus dull ; front con¬ 
spicuously punctured ; facial foveas long, not far from orbits; 
scape ordinary, black; flagellum, except at base, ferruginous 
beneath; mesothorax and scutellum dullish, strongly 
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punctured; area of metathorax sharply defined, with strong 
widely separated longitudinal rugae, and a transverse keel in 
middle, the lateral enclosed spaceR are very long, and there 
is no marginal series of pits. Wings rather strongly dusky ; 
second cubital’cell receiving first recurrent nervurc near 
its base. Abdomen highly polished, without hair-bands or 
patches, first segment under microscope showing very widely 
scattered aud few excessively minnte punctures. 

Okeanskaja, Amur Gulf, Aug. 5 ( Cockerell ), 1 $ . 

No male in the collection can possibly be conspecifie. In 
Alfken’s table it falls near to H. rinki, Gorski, differing by the 
flagellum red beneath and the facial fovese very near to eye. 

Hyloeus cardioscapus, sp. n. 

<? (type).—Length about 6 mm., anterior wing 4'4. 

Black, the thorax with thin but evident pale hair, abdomen 
without hair-bands; head broad; face below antenna! 
concave in profile, bright orange, the lateral marks ending 
broadly obliquely at level of antennae, with a black wedge 
between them and orbits ; labrum black; cheeks strongly 
punctured; scape excessively broad, heart-shaped (though 
not emarginate above), with distinctly less than the outer 
half yellow; flagellum long, entirely black ; mesothorax and 
scutellum moderately shining, strongly punctured ; tubercles 
lemon-yellow apically; tegulae with a small yellow spot ; 
area of metathorax with strong irregular rugae, apical part 
sculptured, no marginal row of pits. Wings conspicuously 
brownish; first recurrent nervure meeting intercubitus ; 
second cubital cell very broad above. Abdomen with a very 
fine pruinose pubescence ; first segment polished, under 
microscope showing weak sparse piliferous punctures, remain¬ 
ing segments evidently fiuely punctured under a lens. 
Anterior tibue broadly iu front, middle tibiae at extreme 
base, about basal two-fifths of hind tibiae, aud middle and 
hind basitarsi yellow. 

? ,—A little larger, robust, with the same broad second 
cubital cell; face-marks reduced to lateral stripes, which 
extend only a short distance above level of top of clypcus ; 
tubercles yellow at end, tegulse entirely dark ; legs black, with 
only about basal third of hind tibiae yellow; lower part of 
facial foveae separated from orbits by two rows of punctures; 
apical part of metathoracic area sculptured. 

Kudia River, Siberia, July (Cockerell l), 10 <?, 2 $ . 

The female is very like H. brevicornis (Nyl.), but differs by 
the absence of a yellow line on prothorax above, by the much 
less punctured first abdominal segment, and other characters. 
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The male in Alfken’s Bremen table runs out at 5 because 
of the black flagellum. Among the numerous European 
males examined, there was nothing closely similar. Among 
the Japanese species, H. nipponicus , Bridw., is somewhat 
similar. The seventh ventral plate of H. cardioscapics is 
closely similar to that of the American H. varifrons (Cress.), 
with the same long hairless basal lobes. The genitalia 
resemble H. varifrons very closely in the stipites, but the 
sagittse are different, being produced into long slender finger¬ 
like diverging ends. The male scape is much larger than in 
varifrons , and the face is more deeply coloured, but the 
species are closely allied. 

Hylceus nigrocuneatus , sp. n. 

<? (type).—About 6 mm. long. 

Very close to H. difformis (Eversm.), differing thus: 
face-markings lemon-yellow instead of orange; between 
clypeal mark and lateral face-marks at lower end a variable 
wedge-shaped black area, so that the clypeal mark is narrower 
apicallv; lateral marks, instead of being excavated on outer 
side above as in difformis , continuing with a curve to a pro¬ 
jecting tooth-like point, mesad of which the upper end of the 
lateral mark is squarely truncate ; scape very robust, entirely 
black, but only about half the size of that of difformis ; the 
dense punctures of mesothorax conspicuously smaller ; wings 
pale greyish (strongly reddened in difformis) ; hind tibiae 
with less yellow at base. There is no supraclypeal mark, 
and the black area from clypeus to level of upper inner 
corners of lateral marks is broader than long, considerably 
shorter than the same area in diffoi'mis, 

$ .—Pace black, with broad but rather short lemon-yellow 
lateral marks, shaped about as in ff. modesius (Say); one 
row of punctures between facial fovese and orbits ; tubercles 
broadly yellow ; tegulse entirely dark; wings dilute greyish ; 
hind tibim with about basal fourth yellow; first abdominal 
segment with excessively fine and sparse punctures,impuuctate 
in middle. 

Kudia River, Siberia, 3 <?, July {W> P. and T. D, A . 
Cockerell) ; Okeai skaja, Aug. 5, 1 ? ( Cockerell ). 

The female will not run in Alfken’s table to H. difformis , 
because the abdominal segments have no white fringes, 
merely a very delicate pruinosity duo to minute hairs* This 
female is really very like that of H\ hyalinatvs (Smith), but 
the latter has much narrower lateral face-marks, spotted 
tegulse, and the rugae on the metatlioracic area much weaker 
and more irregular. In hyulinatm , the apical part of area is 
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microscopically transversely lineolate, in nigrocmeatus it is 
extremely minutely reticulate. The male abdominal organs 
of H. nigrocuneatus show the following characters: eighth 
ventral plate of the general type of H . mdbeckice (Ckli, & 
Csd.), but the lateral extensions of the apical lobes are much 
larger* and are besot with curious short thick hairs, bent at 
about a right angle in the middle. The seventh ventral 
plate has short basal lobes as in U. rudbeckue, but the broad 
hvaline flaps extend on each side of the wings much as in 

varifronSy except that they are broader and curve down¬ 
ward. The row of hairs is peculiar, the hairs being strap¬ 
like. In the genitalia, the very stout dark brown stipites 
are suddenly contracted at the end to hyaline processes 
shaped like the end of a finger, and hearing short bristles 
on the inner side. The sagittae are broad, strongly curved, 
and not especially long. 

Ilylaus nigrocuneatus , var. «. 

.—A little smaller; scape not quite so stout, and with a 
curved yellow line in front; tegulse with or without a yellow 
spot. 

Kudia River, Siberia, 3(J ( W ’. P. and T . D. A. Cockerell ). 

The European H . difformis varies in a similar manner. 

Htylaus nigrocuneatus , var. rufipennis s nov. 

<? (type).—-Wings strongly reddish instead of greyish ; 
seape with a yellow line; tegulae with a minute spot. In 
both this and the typical form the hind hasitarsi are pale 
yellow at base. This resembles H. difformis in the reddened 
wings. 

9.—Wings reddish ; lateral face-marks distinctly 
triangular. 

Okeanskaja, Siberia (type-locality), 1 1 $ (FT r . P. and 

T. Z>. A s Cockerell ) ; Kongans, 1^,1? ( Cockerell ). 

Hylaus monostictus , sp. n. 

$ .—Length about 5*5 mm., anterior wing 4*7. 

Black, with broad cuneiform lateral face-marks, small spot 
on middle of apical part of clypcus, and ends of tubercles 
rather broadly, lemon-yellow; antenna*, tegulse, and legs 
black, the hind tibiae rather broadly yellow at base; 
pubescence extremely scanty, abdomen with very thin hair- 
bands on apices of segments 1 to 8, broadly failing in 
middle; head oblong, face broad; clypeus dull, distinctly 
but sparsely punctured; mesothorax dull, very closely and 
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finely punctured; scutellum moderately sliming, •with large 
well-separated punctures; area of metathorax poorly defined, 
the median basal part with coarse anastomosing wrinkles, 
apical part microscopically reticulate, and sides with extremely 
fine wavy lines, no marginal series of pits ; sides of meta¬ 
thorax finely pruinose-pubescent. Wings hyaline, faintly 
greyish, second cubital cell long, first recurrent nervure 
meeting intercubitus, or going to extreme apical corner 
of first cubital cell. Abdomen broad, highly polished, with 
very fine sparse punctures, appearing impunctate under a 
lens. One row of small not very close punctures between 
facial fovese and orbits—these separated from the fovea, 
even below, by less than the width of a puncture. Region 
laterad of each antenna with microscopical longitudinal 
striae. The lateral face-marks are cut off very obliquely 
above ; they differ from those of P. zidce y Rob., in having the 
upper inner side much shorter than the lower. 

Preobrageniya Bay, Siberia, July 12 ( Cockerell ). 

H. asiaticus, D. T., has the yellow spot on the clypeus, but 
the mesothorax is shining and sparsely punctured. In 
H. cognatus. Per., and H. pictipes, Nvl., the yellow clypeal 
spot mav be present or abseut. The lateral face-marks 
of H. pictipes are cut off below, and in various respects this 
species is quite unlike ours. II. cognatus is also a different 
thing, found in Prance and Spain. 

Hylceus pallescens, sp. n. 

? .—Length about 5*5 mm., anterior wing 4'8. 

Black, the thorax very robust, the abdomen fusiform, broad 
at base; black, with very scanty pubescence, the markings 
of head, thorax, and legs white (pinkish white on face) ; 
clypeus black, very obscurely reddish at lower corners ; lateral 
marks very long, sharply pointed below, filling space between 
clypeus and eye, above obliquely truncate at level of antennas; 
upper border of prothorax with an interrupted band, tubercles 
apically and large spot on tegulm white; basal part of 
anterior tibiae in front, and broad base of hind tibioe, white 
or whitish ; head oblong, clypeus dull, with a slight silky 
lustre; flagellum obscured reddish beneath ; facial foveas 
very close to eye, with one row of punctures between ; meso¬ 
thorax dullish, very densely but distinctly punctured, 
scutellum more shining ; area of metathorax cancell ate with 
anastomosing rugae, laterally sharply defined, and with very 
delicate cross-plicae, but no series of pits, apical part not 
evidently sculptured. Wings greyish-hyaline, first recurrent 
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nervurc meeting iutercubitus. Abdomen with very delicate 
pruinose pubescence, giving a faint suggestion of broad 
apical bands at sides of segments; first segment highly 
polished, with extremely fine sparse punctures (as seen under 
microscope), but they are more numerous and distinct than 
in most other Siberian females. 

Okcanskaja, Siberia, Aug. ( Cockerell ), 1 ? . 

This may be compared with H. nigritvs (Fab.), from which 
it is easily known by the shape of the lateral face-marks and 
much finer punctures of mesotliorax. 

Hylaus wihnatta, sp. n. 

c? (type).—Length about 5‘5 mm., anterior wing 4'2. 

Black, robust, with broad thorax; pubescence very scanty, 
abdomen finely pruinose, the sides of first segment with 
some suggestion of a baud ; face broad, eutirely bright lcmou- 
vellow below level of antetnue ; supraclypeal mark extending 
between antenna*, and slightly notched; lateral marks 
obliquely truncate, reaching orbital margins at an angle of 
about 4-5 degrees, the upper inner margin more or less 
irregular or notchod (all essentially as Metz figures for 
H. modestus, Say); labrum black, but mandibles with a yellow 
line; scape ordinary, with a yellow stripe on outer side; 
flagellum dark brown above, pale ferruginous beneath ; head 
oblong; prothorax black, the tubercles narrowly edged with 
yellow; mesothorax and scutellum very densely but distinctly 
puuctured; area of metathorax with strong longitudinal 
rug® on upper surface, the margin sharply defined, no basal 
series of small pits; tegulae dark brown, with a small spot. 
Wings dusky reddish; first recurrent nervure meeting 
intercubitus. Anterior tib : ae pale reddish in front; spot at 
base of middle tibiae, base of hind tibiae broadly, and basitarsi 
except apex, cream-colour. Abdomen broad, second and 
third segments with wide transverse subapieal depressions; 
first abdominal segment with very fine piliferous punctures 
and delicate transverse striae. 

? •—Yellow on face confined to lateral marks, which arc 
cuneiform, bright lemon-yellow, with the upper side extremely 
oblique, and the point a little away from orbital margin 
(style of H. nalumbonis, Rob., but tips acute); loner margin 
of clypeus broadly but obscurely red: flagellum black above, 
obscure red below ; tubercles broadly yellow at end, but 
tegulte without a spot; legs black, with hind tibiae pale 
yellow at base ; area of metathorax of same type as in female; 
first abdominal segment with extremely fine and sparse 
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piliferous punctures, and faint cross-lineolation ; facial fovcoo 
close to eve, with one row of punctures between. 

Kudia River, Siberia (type-locality), July, 1 c? 9 2 ? 

(JVilmatte P. Cockereli ); Kongaus, Aug., 1 $ ( Cockerell ). 

A species of the "‘m^destus division ” of Metz, with North 
American affinities. The male in Alfken^s Bremen tabic 
runs to H. annulatus (L.), but is easily separated by the face- 
markings, which are bright lemon-yellow, although the 
pattern is practically the same. The metathorax and robust 
abdomen of H. wihiaiUe are also distinctive. 

Hylmis pofevoice , sp. n. 

cJ (type).—Length about 5 mm., anterior wing 4. 

A species with large circular scape, the outer half yellow, 
and bright lemon-yellow face, at first sight appearing to be 
H. cardioscapus , but easily distinguished thus : considerably 
smaller; face not shining; supraclypeal mark short, its 
broadly rounded apex not far above inner corners of lateral 
marks ; lateral marks oblique above, ending in a point little 
removed from orbit (face-marks in style of H. modesfus ) ; 
flagellum pale dull ferruginous beneath ; thorax less robust ; 
area of metathorax with much more delicate sculpture, and 
a series of marginal pits ; basal nervure less arched, falling 
considerably short of uervulus (this character enabled me to 
decide between two sets of females which it seemed might 
belong here) ; legs from knees beyond pale yellow, except 
that small joints of tarsi are light ferruginous, anterior and 
middle tibiae have a broad saddle-like black patch, and hind 
tibiae a broad subapical black ring. The first abdominal 
segment is distinctly but sparsely punctured. 

$ .—Yellow on face confined to narrow lateral stripes ; 
tubercles pale at eud, and a spot on tegulao. I had at first 
confused this female with that of H. cardioscapus , but it is 
narrower, with the tegulie more or less spotted (the spots 
large in Okoanskaja specimen, small and inconspicuous in 
those from Kongaus) and the apical part of mesothoracic area 
not distinctly sculptured. The row of large punctures 
between facial fovem and orbits has an undulating form, the 
alternate punctures being placed to one side, aud there is 
also a row of extremely minute punctures. 

The male type was taken at Okeanskaja, Aug. 5 ( Cockerell ). 
I collected three females in August, one at Okeanskaja, two 
at Kongaus. 

The species is dedicated to Mdme. Polevoi of Vladivostok, 
who^e kindness made it possible for us to collect extensively 
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at Okeanskaja. The male runs in Alfken’s Bremen table to 
1L euryscapuSy Foerst., but lias more yellow on tubercles and 
hind tibise. Compared with H. varieyatus (Fab.) it is much 
smaller, with much more finely punctured mesothorax. 

Hylaus concinnus , sp. n, 

$.—Length about 4*5 mm., anterior wing 8*9. 

Black, rather slender, with very scanty pubescence ; head 
broad, but orbits very strongly converging below ; face below 
antennae bright but not very deep orange, supraclypeal mark 
short, narrowed above, lateral marks broad, rounded or sub- 
truncate above, the highest point away from orbit, the inner 
apical side undulate (these markings in style of H\ zizia, 
Rob., but lateral marks shorter above, and not excavated by 
antennal sockets); face dull, not polished; labrum and 
mandibles black; scape stout, shining, entirely black, 
flagellum bright ferruginous beneath ; ntesothorax dull, very 
closely and finely punctured ; scutellurn more shining, well 
punctured, with a shallow median depression; tubercles 
yellow at end, tegulm wholly black ; area of metathorax 
distinctly defined, with irregular anastomosing rugae, which 
extend over to the apical space. Wings greyish hyaline ; 
second cubital cell rather short; first recurrent nervure 
joining apical end of first cubital cell. Anterior tibise (except 
behind) and tarsi pale red, yellowish at knees; middle tibiae 
narrowly light at base, but hind ones with more than basal 
third light yellow ; middle and hind basitarsi pale yellow, the 
small joints reddened. Abdomen polished, first segment 
with extremely fine and sparse piliferous punctures on a 
smooth surface. 

Rudia River, Siberia, July, 1$ ( Cockerell ). 

Iu Alfken's Bremen table runs nearest to Uannulatus , 
which it does not resemble. It really resembles very much 
the American H . sayi , Rob., differing by having the face 
more narrowed below, and the lateral marks broader, and less 
produced above. 


Byltsus lepidulus , sp. n. 

$.—Length hardly 4 mm., anterior wing 3. 

Black, slender, thorax with fine white pruinose pubescence; 
orbits converging below ; face below antennae very pale 
yellow, supraclypeal mark short, very obtuse above, lateral 
marks ending broadly at lower level of antennal sockets. 
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emarginate apically (pattern somewhat as in P. potens , Metz, 
but face much more narrowed below, and lateral marks with 
highest apical point uext to antenna) ; scape rather short, 
entirely black; flagellum long, clear ferruginous beneath ; 
labrum and mandibles black; mesothorax and scutellum 
dullish, very fiuely punctured; tubercles and tegulae entirely 
black ; area of metathorax rather poorly defined, with fine 
longitudinal rugae, the apical part microscopically reticulate* 
'Wings greyish hyaline, faintly reddish ; stigma reddish ; first 
recurrent nervure meeting intercubitus. Anterior tibiae in 
front, middle and hind ones at base (the latter nearlj the 
basal half) and narrowly at apex, and the basitarsi, very 
pale yellowish ; small joints of tarsi pale reddish. Abdomen 
polished, rather constricted at base of second segment, 
first segment with fine and sparse piliferous punctures, the 
surface rather hairy. The abdomen is obscurely reddish. 

Kiulia River, Siberia, July, 1 S (Cockerell). 

A distinct little species, to be compared with H. alpinus y 
Morawitz, but the face is smaller and yellower, the flagellum 
longer, &c. 


XXXII .—The Iridescent Species of Euselasia [ Lepidoptera ]. 
By Percy I. Lathy, F.E.S. 

These beautiful butterflies are always very rare in collections* 
and up to the present time but three species were known. 

The first described was opalina , Westw. ; 1851, then 
opalescens, Hew., 1854, and afterwards prceclara , Hew., 
1869. 

In describing this latter, Hewitson says " one of the most 
glorious things in this part of the Creation, surpassing the 
Morphos.” 

On paying a visit to a Parisian dealer a short time ago, I 
was delighted to find, among other Amazonian Lepidoptera* 
a most beautiful new species of this group. The same day 
I went to show my acquisition to my friend M. Le Cerf of the 
Paris Museum, who said that there were but two specimens 
belonging to two different species in the museum collection* 
and when he showed them to me, to my great astonishment* 
I found one of these to be another very distinct new species. 

A careful examination o£ the specimen from French 
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Guiana in Madame Fournier’s collection, which hitherto had 
been placed under the name of opaletcens , revealed certain 
differences from the typical form, and, as the localities of the 
two are so wide apart, I think that the Guiana form may be 
regarded as a subspecies. Mr. Talbot, on examining the 
series of opalescent in the Joicey collection, found that the 
specimens from Ecuador differed from those of Brazil, and 
kindly sent me the description for publication in this paper. 

I give a key by which the five species may be easily dis¬ 
tinguished from one another and also detailed descriptions of 
the new species and subspecies:— 


A. Ground-colour above orange-brown. 

« l . Without violet tinge. 

a 2 . Apex of fore wing broadly bordered with blackish 
brown. 

a 3 . Fiery orange reflection . opalescem, 

b\ Greenish-blue reflection . prcedar a. 

h *. Apex of fore wing not bordered with blackish 

brown ..... opalina . 

Ground-colour above with strong violet tinge. violacea . 

B. Ground-colour violet-blue . foumiem . 


Eutelasia violacea, sp. n. 

<J. Upperside .—Both wings above as in opalescent , Hew., 
but with a strong violet tinge. The reflections are much 
more greenish than in opalescens , and are thus intermediate 
between that species and prceclara. 

Underside .—Fore wing whitish, an elongated blackish spot 
between veins 1 and 2 not far from anal angle ; a submarginal 
row of very faint greyish lines. Hind wing whitish; a sub- 
marginal row of nine minute black spots, of which the middle 
one is the largest. 

Bogota, Colombia. 

One male in the Paris Museum. It can easily be distin¬ 
guished from opalescentt by its strong violet tinge on both 
wings above and absence of discal markings on both wings 
below. 


Eusehtsia opalescens interrupter subsp. n. 

<J. Upperside similar to the typical form. Underside .— 
Fore wing with discal line less pronounced and the spots 
composing it more widely separated. Hind wing with upper 
part of discal hue composed as follows: two fairly large spots 
on costa, a minute dot beyond ami a spot below cell. 
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Lower Maroni, French Guiana. 

1 <$ in coll. Fournier. 

May be separated from typical opalescens from Brazil by 
its smaller size and the greatly broken up discal line of hind 
wing below. 


Euselasia opalescens joiceyi. 

Fore wing above with the opalescence more extended 
costaliy. 

Underside of fore wing with the discal line composed of 
6 small spots, and thinner than in the type-form, where it is 
only broken at veins 4 and 6. The black spot near tornus 
is smaller. 

Hind wing: the costal spot in 7 is larger and somewiiat 
rounded, the spot below it is a round dot, the discocellular 
mark short and feeble, the mark in 1 c is similar to the mark 
in 15 and not curved out as in the type, the anfemarginal line 
is fainter, lighter yellow, and emphasised on veins 2 and 
submedian by a bright yellow thickening. 

Coll. Joicey. 5<J $, Ecuador, ex Coll. Gr.-Smilh. 

Quite a distinct race, easily recognised by the more broken, 
thiuner, and shorter discal line on the fore wing. 


Euselasia fourniera , sp. n. 

(J. Upperside .—Both wings violet-blue, somewhat darker 
towards apex and margin. The reflections in certain lights 
are of a most brilliant violet-blue and in others the blue is 
mingled with green and fiery orange. 

Underside .—Fore wing whitish clouded with grey towards 
outer margin; a faint brown spot at end of cell; an irregular 
discal brown liue and a subinaiginal row of linear dark 
lunules. Hind wing whitish, a discal row of brown spots as 
follows: one below costa, three beyond cell, and three towards 
anal angle; beyond these spots a cloudy grey line and a sub- 
marginal row ot linear daik lunules; a very thin marginal 
orange line. 

Manaos, Amazon. 

1<J, Coll. Fournier. 

The blue ground-colour of the upperside without the 
slightest trace of orange-brown distinguishes this species 
from all its allies. 
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XXXIII.— JS'ew Callicebus, Conepatus, and OBcomys pom 
Pent. By OLDFIELD THOMAS. 

Ik a small collection made by Mr. Latham Kutter at Moyo- 
bamba and Ciiacliapoyas in North Peru there occur examples 
o£ the tinee following mammals, which appear to deserve 
description as new:— 

Callicebus csnanthe , sp. n. 

A pale grey species, much less rufous than other Peruvian 
forms. 

General colour above grizzled buffy greyish, not strongly 
rufous, paler than in any species except C . pallescens. Bases 
of the hairs blackish brown, then dull buffy, the ends tipped 
or ringed with dark brown. Hinder back and thighs warmer 
buffy, this colour extending down the hinder side of the legs. 
Under surface dull ochraceous rufous throughout, on body 
and inner side of limbs. A supraorbital band whitish. 
Grown pale buffy brownish. Hairs on ears grizzled greyish, 
like back. Hands and forearms pale brownish, nearly 
matching the crown; fingers dull whitish. Hind feet dull 
brownish ochraceous, the digits lighter. Tail grizzled 
brownish above and below, the end very slightly lighter. 

Dimensions of the type 

Head and body 300 mm.; tail 392; hind foot 93$ ear 30. 

Skull: greatest length 63 ; condylo-basal length 51; 
front of canine to back of m 3 18. 

llab. Moyobaraba, N. Peru. Alt. 2700'. 

Type. Adult male. B.M. no. 24. 7.11.1. Original 
number 490. Collected 14th January, 1924, by Latham 
Rutter. Presented by Oldfield Thomas. Pour specimens. 

This well-marked species is widely different from any of the 
other Titi monkeys of this part of S. America, as they are all 
much more strongly ochraceous, rufous, or grey. It is most 
similar to O. pallesoens of the Paraguayan Chaco, but that is 
even lighter in colour, and, of course, can have no special 
relationship to it. 

Conepatus inca taxinus, subsp. n. 

llr. Ratter obtained at Ohachapoyas a nice series of seven 
specimens of the local skunk, and on comparison of these 
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with four skins of their only ally, C. inca , of Central Peru* I 
find that externally they have the white stripes longer, 
broader, and more solid, and there is much more white in 
the tail. 

In the skulls, while that of true inca is particularly smooth 
and little ridged, either in male or female, that of the North 
Peruvian animal is strongly ridged, with the’ sagittal crest 
strongly developed from the level oi the hinder edge of the 
orbits backwaids, even a young specimen having a com¬ 
mencing ridge in the central liue. And the lambdoid ridge 
is, of course, developed in proportion. Mastoid breadth 
usually greater. This skunk is therefore evidently a more 
lobust animal, with greater biting powers, and, as this diffe¬ 
rence runs throughout the series of the two forms, it would 
seem to deserve recognition by name. 

Dimensions of type:— 

Head and body 413 mm.; tail 233 ; hind foot 76 ; ear 25. 

Skull: greatest length in middle line 81 ; condyh-basal 
length 78; zjgomatic breadth 48; mastoid bieadth 42; 
gieatest diameter of m 1 11. 

Rah. Chachapoyas, N. Peru. Alt. 7700'. 

Type. Adult male. B.M. no. 24.7.11.10. Original 
number 621. Collected 27th March, 192J, by L. Rutter, 
and presented by Oldfield Thomas. 

Geographically the only near neighbours of thib skunk aie, 
to the north, 0* quitensis , Humb., ot Ecuador, a much larger 
and more heavily white-striped foim, and to the westward, 
in the coastal desert, C . zorrino , Thos.*, w liich has its pelage 
of a totally different character. 

“The skunks are very easy to catch. You go up the 
mountain at night, and by the light of the moon can see them 
digging tor grubs ; you then appioach quickly and drop a 
lasso over their heads.”— L . R. 

(Ecomys csyoodi , sp. n. 

A medium-sized species allied to ffi. palmeri , but smaller. 

Size rather less than in (E.palmeri, the feet markedly 
shorter. Fur close and fine. General colour above warn 
brown, finely ticked with huffy or ochraceous. Sides little 
clearer, though there is a slightly maiked ochraceous lateral 
line. Under surface rather muddy-coloured, the hairs broadly 

* C sorilla , Thos. Ann. & Mag. Nat. Hist. (7) v. p. 217 (1900); 
renamed C. zorrino, op. cit. (7) viii. p. 628, footnote (1901), 
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slaty at base, buffy or soiled whitish for the nanow tip, the 
resulting colour much darker than in palmeri ; a spot on 
throat white to the bases of the hairs. Ears of medium size, 
contrasted blackish. Hands brown on metacarpals, digits 
white. Feet wholly brown. Tail of medium length, very 
finely scaled, thinly hairy, not pencilled, uniformly daik 
brown above and be'ow. 

Skull convex above, with rather large rounded brain-case 
and shoit muzzle. Nasals peculiarly small and narrow, as is 
characteristic for (Ecomys, but even more so than in palmeri. 
Interorbital region with well-developed divergent ledges 
oveihanging the orbits, and running backwards across the 
parietals to the corners of the interparietal. Zygomatic plate 
more projected forwaid than is usual in (Ecomys , not undercut, 
and even a little slanting backwards. Palatal foramina of 
medium length, not reaching to the level of m 1 . Bullae 
small. 

Dimensions of type:— 

Head and body 120 mm.; tail 140 ; hind foot 25; ear 19. 

Skull: greatest length 81’ 7 ; condj lo-incisive length 28*6 ; 
zygomatic bieadtli 16*6; nasals 11X 3*4; interorbital breadth 
5*5 ; breadth across parietal ridges 13*2 ; zygomatic plate 3*5; 
palatilar length 14; palatal foramina 5*5 ; upper molar 
series 5*2. 

Hab. Movobamba, N. Peru. Alt. 2700'. 

Type. Adnlt female. B.M. no. 24. 7.11.16. Original 
number 500. Collected 16th January, 1924, by Latham 
Butter. Presented by Oldfield Thomas. Two specimens. 

This is a very distinct species, differing from its only near 
ally, (E. palmeri, by its shorter feot, darker-coloured belly, 
and more rounded skull. Like its ally, it is not strongly 
marked as an (Ecomys, showing more affinity with Orysomys, 
but seems, on the whole, to be best placed in the former 
genus. 

1 have named it in honour of my friend Mr. Wilfred Osgood, 
to whose journey across this part of Pern, with the collections 
he obtained, and the paper he wrote upon them, we are 
indebted for a Targe part of our scanty knowledge of N. Peru¬ 
vian mammalogy. And no one else has done so much to 
clear up the nomenclatural history of S. Americau mammals. 

“Caught in forest.”— L. E. 
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XXXIV .—New or little-known Tipulid® (Dipiera). —XXIV. 
Australasian Species . By Charles P. Alexander, Ph.D., 
F.E.S., Massachusetts Agricultural College, Amherst, 
Massachusetts, U.S.A. 

The species described at this time are all from New Zealand, 
where they were collected by my friends, Messrs. Campbell, 
Hamilton, Harris, Howes, Jensen, Myers, and Oliver, in 
various parts of the main islands and in Stewart Island. 
The types of the novelties are preserved in the writer’s 
collection. 


Dicranomyia acanthophallus, sp. n. 

General coloration dark grey; antenn® black throughout; 
halteres pale, the knobs infuscated ; wings subhyaline, stigma 
oval, vein Cu faintly seamed with darker ; male hypopygium 
with the ®deagus provided with small spines and tubercles. 

Male. —Length about 4 mm.; wing 6‘8 mm. 

Kostrum and palpi black. Antenn® black, the flagellar 
segments oval. Head blackish, pruinose, the anterior part 
of the vertex lighter grey. 

Pronotum dark grey. Mesonotum dark brownish grey, 
the latter shade being produced by a pruinosity, the prse- 
scutum without distinct stripes ; median area of scutum, 
the scutellum, and postnotum light grey. Pleura light grey. 
Halteres pale, the knobs infuscated. Legs with the cox® 
infuscated, pruinose basally, the apices pale; trochanters 
brownish testaceous ; femora brownish testaceous, the tips 
passing into dark brown; remainder of the legs brown, the 
tarsi passing into black. Wings subhyaline, the stigma oval, 
rather pale brown; a very vague pale seaming along the cord 
and outer end of cell M 2 ; vein Cu in cell M seamed 
with brown; veins dark brown. Venation: Sci ending 
opposite the origin of Rs , Sc 2 some distance from its tip, Sci 
alone being a little shorter than the basal deflection of Cu t ; 
Rs weakly angulated and slightly spurred near origin; basal 
deflection of subequal to or a trifle longer than the 
basal deflection of ; cell 1st M 2 rectangular; basal 
deflection of Cui immediately beyond the fork of M . 

Abdomen brown. Male hypopygium with the basistyles 
relatively small with a conspicuous mesa! fleshy lobe. 
Ventral basistyles large and fleshy, the rostrum relatively 
short, with two relatively long, nearly straight spines, 
situated close together near mid-length of the caudal face 
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of the rostrum, one spine a little shorter than the other. 
Dorsal dististyle not strongly curved, bent subangularly, the 
long apex suddenly narrowed, acute. Gonapophyses with 
the mesal apical lobe relatively slender, curved, the extreme 
tip directed late rad, the lateral margin before the apex 
slightly roughened or subspinose ; the lateral edge of each 
apophyse slopes rapidly basad, with a powerful chitinized 
rod running from near mid-length to the base of the aedeagus. 
JEdeagus broad, feebly dilated beyond mid-length, the surface 
set with numerous sharp microscopic spines, larger near the 
postmedial dilated portion, becoming smaller aud more 
tuberculate before the tip; base of sedeagus with a few 
powerful setae. 

Hab. New .Zealand (South Island). 

Holotype , Glenorchy, Otago, altitude 1200 feet, 

December 27, 1923 (F. S. Oliver ). 

In its general appearance, Dicranomyia acanthophallus is 
not unlike a small D. cinerella , Alexander, but differs from 
all New Zealand species of the genus so far described by the 
spinous sedeagus. 

Dicranomyia otagensis } sp. n. 

Allied to D. annulifera, Alexander ; mesonotal prsescutum 
dull; wings yellowish subhyaline, the stigma pale; abdo¬ 
minal segments bicolorous, the apex of each infuscated ; 
basistyles of hypopygium with a small setiferous tubercle on 
mesal face at base. 

Male .—Length about 7 mm.; wing 7’6-8*2mm. 

Female .—Length 7-8 mm.; wing 8-9 mm. 

Rostrum and palpi black. Antennae black, the scapal 
segments pruinose; flagellar segments oval. Head dark 
grey medially, the anterior part of the vertex silvery grey, 
the sides of the vertex behind more or less infuscated. 

Pronotum brownish black, pale laterally. Mesonotal 
prsescutum varying from pale to darker brown, opaque, 
pruinose, the lateral margins brighter-coloured, yellowish ; 
remainder of mesonotum light brown, the scutellum some¬ 
what more pruinose. Pleura brownish testaceous, sparsely 
pruinose. Halteres greenish white, the base of the stem 
paler, the knobs more or less infuscated. Legs with the 
coxae pale, sometimes strongly greenish, the fore coxae a 
little infuscated basally; trochanters greenish; femora 
brownish yellow ; remainder of the legs dark brown. Wings 
pale yellowish subhyaline, the stigma unusually pale, only a 
little darker than the ground-colour: veins brownish black. 
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the costa paler; obliterative areas at end of Rs and across 
both ends of cell J/ 2 . Venation : Sc short, Sci ending 
opposite or extending a short distance beyond the origin of 
Rs , Sc 2 just before this origin; Rs long, more than twice 
the basal deflection of R 4 ^ 6 ; basal deflection of Cu 4 at or 
close to the fork of M. 

Abdominal segments bicolorous, the basal half or more of 
the segments yellowish, the apical half or less dark brown, 
the extreme caudal margins of the segments a little paler; 
the colours of the sternites less contrasting than those of 
the tergites; ventral dististyles of liypopygium tinged with 
greenish. Male hypopygium with the ninth tergite having 
a very gently concave caudal margin. Basistyle with a small 
setiferous lobe at base on mesal face in addition to the usual 
large fleshy lobe. Ventral dististyle large and fleshy, the 
rostrum unusually long and projecting, the two spines borne 
far out toward the tip which is infuscated beyond them, the 
spines situated close together at base, gently curved, long 
and slender, one a very little longer than the other ; face of 
style at base of rostrum u itb a low tubercle. Dorsal disti¬ 
style moderately curved, the long tip acute. Gonapophyses 
with the mesal lobe long and slender, only gently curved or 
almost straight, the margins smooth, the apex obtusely 
rounded and a little infuscated. 

Hab . New Zealand (South Island). 

Holotype , <J, Junction Creek, Glenorchy, Otago, altitude 
3000 feet, January 5, 1924 (jF. S. Oliver ). 

Allotopoiype , ? . 

Paratopotypes , 7 g ? . 

a Swept from Cassinia scrub.” 

Dicranomyia arthuriana , sp. n. 

General coloration light yellow - basal segment of antenna 
long, pale, the second segment globular, darkened ; wings 
tinged with yellow, the costal region more suffused ; male 
hypopygium with the rostral spines elongate, placed close 
together; dorsal dististyle only slightly curved, the apex 
long and sleuder. 

Male .—Length about 6—6*5 mm.; wing 6—7mm. 

Rostrum yellow, the palpi brown. Antennae with the 
basal segment of the scape long, pale ; second segment 
enlarged, subglobular, dark brown; flagellum brown, the 
segments short-oval. Head yellow. 

Thorax light yellow, the centre of the prsescutum very 
indistinctly darker. Halteres pale, the knobs infuscated. 

19* 
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Legs with the coxae and trochanters yellow; femora brownish 
yellow; remainder of legs broken. Wings tinged with 
yellow, the costal region and a seam along vein Cu a little 
more suffused; stigma very pale, barely indicated; veins 
yellow, those beyond the cord a little more infuscated. 
Venation: Sc short, Sci ending a short distance before the 
origin of Rs, Sc s lacking; Rs short, not longer than the 
basal deflection of i^ +5 but a little more arcuated; basal 
deflection of Cui at the fork of M. 

Abdomen yellow. Male hypopygium with the caudal 
margin of the tergite slightly concave, the median area 
sparsely setiferous. Basistyles small, the mesal lobe very 
large. Ventral dististyle large and fleshy, rostrum relatively 
small, the two spines long and slender, pointed, considerably 
longer than the apex of the rostrum beyond them, placed 
very close together. Dorsal dististyle a slightly curved 
blade, slightly widened beyond mid-length, thence gradually 
narrowed to the long straight apex. In D. sulphwralis and 
allies this style is strongly curved, sickle-shaped. 

Hab. New Zealand (South Island). 

Holotype, $ alcoholic, Arthur’s Pass, Canterbury, altitude 
8000 feet, December 28, 1923 (J. W. Campbell). 

Paralopotype, S alcoholic. 

Dicranomyia arthuriana is generally similar to D. sul- 
phuralis, Edwards, from which it differs chiefly in genitalic 
characters. 


Mohphilus recisus, sp. n. 

Male .—Length about 4‘5 mm.; wing 6 mm. 

Belongs to the quadrifidus group and is very closely related 
to M. ohakunmsis, Alexander (North Island), from which it 
differs in genitalic characters. 

Basal dististyle of male hypopygium with the flattened 
lateral blades about intermediate in breadth between quadri- 
fidus and ahalcvnenm, the notch between the mesal arms 
and the lateral blade larger than in ohahtnensis, but sub- 
cirenlar in outline; thB basal appendage on the mesal face is 
here reduced to a small chitinixed tooth or appressed spine 
that is sparsely setiferous. In M. ohabmen&is, this region is 
very tumid and is densely and conspicuously setiferous. 

Hub. New Zealand (South Island). 

Holotype, <J, Woodbaugh Valley, Dunedin, Otago, Octo¬ 
ber 14, 1923 (W. Geo. Howes). 

Paratopotypes, 2 S <? ■ 
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Molophilus stewartensis , sp. n. 

Closely related to M. luteipygus , Alexander, and M. pictu 
pleura , Alexander; pleura not striped with dark and light 
markings ; basal dististyle only about one-half the length of 
the sedeagus. 

Male. —Length about 2*5 mra.; wing 3*3 mm. 

Most closely allied to M . pictipleura, Alexander (South 
Island). Rostrum and palpi brownish black. Antennae 
short, dark brown, the verticils conspicuous. Head grey, 
the centre of the vertex a little darker. 

Pronotum obscure yellow. Mesonotal praescutum light 
brown, without distinct stripes, the anterior lateral margin 
yellow; posterior lateral margin of praescutum and of the 
scutum darker brown ; postnotal mediotergite dark brown. 
Pleura dark brown, the dorso-pleural region obscure yellow ; 
ventral pleurites pruinose in certain lights. Halteres obscure 
brownish yellow, the base of the stem paler. Legs with the 
coxae and trochanters brownish testaceous; femora and 
tibiae concolorous, clothed with dark brown setae ; tarsi dark 
brown, especially the terminal segments. Wings with a faint 
grey tinge, the veins dark brown. Venation: vein 2 nd A 
relatively short, gently sinuate, ending in a very short distance 
beyond the base of the petiole of cell l/ 3 . 

Abdomen black, the hypopvgium a very little paler, 
brown. Male hypopygium with the basistyles almost as 
in M. luteipygus , Alexander, the apical beak relatively long 
and slender. Basal dististyle almost as in M\ pictipleura , 
Alexander, very short, relatively stout and straight, dark- 
coloured, but not blackened, throughout its length and 
provided with a few weak denticles at the extreme tip. 
Outer dististyle with the lateral arm not so dilated as in 
AT. luteipygus . -Edeagus nearly twice as long as the basal 
dististyle. 

Hab . New Zealand (South Island, Stewart Island). 

Holotype y <?, Half-moon Bay, Stewart Island, altitude 
110 feet, November 20, 1923 (N. JJensen ). 

Paratopotypes, 3 broken S S \ paratypes , 2 S <$ > Glen- 
orchy, Otago, altitude 1200 feet, December 23,1923 (jF. S, 
Oliver ); on tutu ( Coriaria) scrub in open; Arthur’s 
Pass, Canterbury, altitude 3000 feet, December 28-31,1923 
(/. W. Campbell ), 

Molophilus submorosus , sp. n. 

General coloration light reddish brown, the postnotum 
and thoracic pleura dark brown; head yellow; wings greyish 
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yellow basally, the apex clearer yellow; male hypopygium 
with the basal dististyle straight, tapering gradually to the 
acute apex, the surface with a few scattered denticles. 

Male .—Length about 4 mm,; wing 5 mm. 

Rostrum and palpi black. Antennae short, the scapal 
segments brown, the flagellum pale yellowish or testaceous 
brown, the outer segments darker; flagellar segments oval. 
Head yellow, the centre of the vertex subinfuscated. 

Pronotum obscure yellow. Mesonotum light reddish 
hrown, the margins clearer; postnotum and pleura dark 
brown ; dorse-pleura! membranes obscure yellow. Halteres 
obscure yellow, the knobs clear light yellow. Legs with the 
coxae yellowish brown, darker basally; trochanters obscure 
brownish yellow; remainder of legs yellow, the terminal 
tarsal segments infuscated. Wings greyish yellow basally, 
the apex (beyond the cord) clearer yellow; veins yellow; 
macrotrichiae brown. Venation : petiole of cell i? 4 longer 
than the basal deflection of Cu 2 ; vein 2nd A long, extending 
to just before the end of the petiole of cell M % . 

Abdomen dark brown, the hypopygium paler. Male 
hypopygium with the apical beak of each basistyle mode¬ 
rately stout, heavily chitinized, the tips acute and directed 
cephalad. Basal dististyle a relatively short straight rod 
that tapers very gradually to the acute apex, all except the 
base blackened, the surface and apex with a few scattered 
subobsolete denticles. AEdeagus about one-third longer than 
the basal dististyle. 

Hab. New Zealand (South Island). 

Holotype , , Junction Creek, Gienorchy, Otago, altitude 

3000 feet, January 5, 1924 {F. S. Oliver). 

Paralopotype, <J; paratypes , 20 $ ?, mostly alcoholic, 
Arthur's Pass, Canterbury, December 28, 1923-January 1, 
1924 (J. W. Campbell). 

“Swept from Cassinia scrub/’— Oliver . 

Molophilus campbellianus , sp. n. 

Male, —Length 3-3*3 mm.; wing 4 2 mm. 

Very similar in general appearance to M. pulcherrimus , 
Edwards, differing strikingly in the structure of the male 
hypopygium. 

Mesonotal prascutum with the lateral margins narrowly 
dark brown, the usual intermediate stripes being developed 
only on the anterior half of the sclerite. Wings with the 
hrown spot in cell R beneath the origin of Rs larger, dash- 
like i white marginal spots larger, those in cells and i? 5 
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small; anal cells more extensively infuscated. Male hypo- 
pygium with the terminal beak of the basistyle slender, 
black. Basal dististyle very tumid, the base slender, swollen 
into a subglobular mass, the outer or lateral margin of which 
is weakly denticulate. Pork of the outer dististyle not so 
deep as in 3i. pulcherrimus. 

Hub. New Zealand (South Island). 

Holotype 9 c?, Arthur’s Pass, Canterbury, altitude 3000 feet, 
December 28, 1923-January 1, 1924 (/. W\ Campbell ). 

Paratopotypes , 5 $ , mostly alcoholic. 

This handsome crane-fly is named in honour of my friend, 
Dr. James W. Campbell, to whom the writer is vastly 
indebted for help and co-operation in making known the 
fascinating Tipulid fauna of New Zealand. 

Molophilm verecundus , sp. n. 

General coloration yellow; wings bright yellow, the veins 
a little darker; male hypopygium with the basal dististyle 
profoundly bifid beyond mid-length, the arms slender, acute. 

Male .—Length about 3 mm.; wing 4-4*2 mm. 

Rostrum yellow; palpi dark brown. Anteun* of moderate 
length ; basal segments brownish yellow; flagellar segments 
pale brown with conspicuous white set*. Head yellow. 

Mesonotal prsescutum fulvous yellow, unmarked, the 
lateral margins narrowly sulphur-yellow; remainder of 
mesonotum yellowish testaceous. Pleura concolorous, 
Halteres pale, the knobs yellow. Legs with the cox* and 
trochanters yellow; remainder of the legs yellow, gradually 
passing into brown on the tarsi. Wings with a bright yellow 
suffusion, the veins darker yellow. Venation: vein 2nd A 
long, slightly variable in its relation to the petiole of cell M& 
in some ending opposite mid-length of this vein, in others 
not so far from the end. 

Abdomen pale brownish yellow. Male hypopygium with 
the basistyle terminating in deep, moderately chitinized 
blades, the apex acute. Basal dististyle a powerful rod that 
iB profoundly bifid to just beyond mid-length, one arm con¬ 
tinued caudad as a direct prolongation of the base but much 
narrowed and acutely pointed; the other arm is about two- 
thirds the length of the apical spine, on one style bent gently 
toward the apex of the terminal spine, on the opposite style 
bent gently away from it. Outer dististyle with the mesial 
branch reduced to a short blunt tubercle, the lateral branch 
being very broad, blade-like. 

Hab . New Zealand (South Island), 
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Holotype, <J, Arthur’s Pass, Canterbury, altitude 3000 feet, 
December 28, 1923-January 1, 1924 (J. W. Campbell). 
Paratopotypes , 2 alcoholic <j $. 

Molophilus verecundus is related to M. denticulatus, 
Alexander. 


Tasiocera bituberculata, sp. n. 

General coloration dark brown; wings pale brown; cell M s 
about equal in length to its petiole j male hypopygium with 
the phaUosome broad, the caudal margin on either side with 
a small blunt tubercle. 

Male. —Length about 3‘2 mm.; wing 4 mm. 

Generally similar to T. tridentata (Alexander). 

Bostrum, palpi, antenn©, and head uniformly dark brown. 

Mesonotum dark brown, the pleura similar, the posterior 
pleurites a little paler. Halteres relatively long, pale, 
especially at base. Legs with the cox© and trochanters 
brown; remainder of legs broken. Wings with a pale brown 
tinge, the veins slightly darker brown. Venation: Sc x 
ending opposite r, Sc a opposite three-fifths the length of 
Re, the latter of moderate length, angulated at origin; J? I+3 
a little longer than the basal deflection of f? 4+5 ; inner 
ends of cells R i} and M s in oblique alignment, the 
last more basad ; cell M t about equal to its petiole which is 
longer than vein Cu x beyond it but shorter than the distal 
section of M 3 ; basal deflection of Cu x about two-thirds of 
its length before the fork of M ; vein 2nd A short, ending 
just before the origin of Rs. Wings cuneiformly narrowed, 
the prearcular cells cells relatively large. 

Abdomen dark brown. Male hypopygium with the disti— 
styles slender, dark-coloured, the set© small and scattered. 
PhaUosome appearing as a broad transverse mass, the 
caudal margin obtusely rounded, near mid-distance of each 
side with a blunt tubercle; ©deagus small, curved. 

Bob. New Zealand (Sonth Island). 

Holotype, Gleuorehy, Otago, altitude 1500 feet, 
January 5,1924 (F. S. Oliver). 

“ On rashes along water-course.” 

The following New Zealand species, described in the genua 
Molophilus before the male hypopygial characters of the 
genus Tasiocera were known, should be referred to this latter 
genus: T.gourlayi (Alexander), T.paulula (Alexander), and 
T. tridentata (Alexander). 
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Amphineurus ( Amphineurus ) bicorniger , sp. n. 

Related to A . (-4.) campbelli Alexander; antennae short, 
the flagellar segments oval; general coloration pale brownish 
testaceous; male hypopygium with the basal outer dististyle, 
the basal dististyle,* and each gonapophyse bifid at tips. 

Male .—Length about 4*5 mm.; wing 4*8 mm. 

Related to and resembling A . (A.) campbelli , differing 
conspicuously in the short antennae and the structure of the 
male hypopygium. 

Rostrum and palpi brown. Antennae relatively short, 
brown throughout, the flagellar segments oval, clothed with 
abundant erect white setae. 

Mesonotum pale brownish testaceous, the median area 
of the praescutum slightly darker; humeral region brighter. 
Pleura infuscated, the colour passing on to the lateral margins 
of the postnotal mediotergite. Halteres dark brown, the 
base of the stem brighter. Legs with the coxae and tro¬ 
chanters pale, the former a little infuscated; femora and 
tibiae obscure yellow, the colour concealed by abundant dark 
setae; tarsi dark brown. Wings brownish subhyaline, the 
macrotriehiae conspicuous, dark brown; veins paler brown. 
Venation : r a little more than its length beyond the origin 
of jR 3 ; R 2+z a little shorter than the basal deflection of 

Abdomen dark brown; tufts of very long setae at tne 
posterior lateral angles of the abdominal segments. Male 
hypopygium of the general type of A . campbelli, the basi- 
styles being greatly prolonged beyond the outer dististyle. 
Basal outer dististyle deeply bifid, the outer style con¬ 
spicuously dilated at base. Basal dististyle slender, the apex 
produced into two conspicuous acute horns that are directed 
from one another in the form of a broad U. Gonapophyses 
with the subterminal fusion that has begun in A. (A.) now , 
Alexander, very extensive, the outer angle or bend produced 
into an acute pale spine, the free or mesal apex slender, the 
tip gently curved. 

Hah. New Zealand (South Island). 

Holotype^Si Greymouth, Coal Creek Track, Westland, 
February 13,1923 (T. R. Harris ). 

Amphineurus [Amphineurus) tumidus breviclavuSj subsp. n. 

Male .—Length about 4*6-4*8 mm.; wing 6 mm. 

Female .—Length about 4*8 mm.; wing 5*8-6 mm. 

Generally similar to typical tumidus 7 Alexander, from 
which it differs as follows:— 

Lateral margins of praescutum not darkened. Pleura less 
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extensively infuscated, the dorsal anterior part of the post- 
notal pleurotergite pale. Male hypopygium with the 
gonapophyses having the stems relatively elongate, the 
swollen apices correspondingly short and broad, the tips 
suddenly narrowed into an acute slender spine, the apical 
margin of the club with abundant long setae. In the typical 
form the enlarged club is longer, not much shorter than the 
basal stem. Basal dististyle shorter than in tumidus> the 
basal half more enlarged, the slender apical portion weakly 
toothed and setiferous. 

Hob. New Zealand (South Island). 

Holotype, g , Paradise, Otago, altitude 1200 feet, 
December 30, 1923 (F. S. Oliver ). 

Allotopotype , ?. 

Paratopotypes, 10 <J ? . 

u Swept from ferns and other undergrowth in beech forest.” 

Amphineurus (Amphinevrus) operculatus , sp. n. 

General coloration grey; antennas elongate, brownish 
black ; wings light grey with a sparse darker pattern; male 
hypopygium with a conspicuous flattened plate that appears 
to represent the ninth tergite; both outer dististyles simple 
and nntoothed. 

Male .—Length 4’3 mm.; wing 5*5 mm. 

Rostrum and palpi black. Antennae elongate, brownish 
black throughout, if bent backward extending at least to the 
base of the abdomen ; flagellar segments elongate-cylindrical 
to fusiform, with conspicuous erect white setae. Head 
dark grey. 

Mesonotal praescutum light grey, the median stripe broad, 
pale brown, constricted opposite the pseudosutnral foveae; 
lateral stripes obsolete or nearly so; pseudosutnral foveae 
elongate, black, conspicuous; remainder of mesonotum black, 
sparsely pruinoae. Halteres obscure yellow. Legs with the 
coxae and trochanters obscure yellow, the posterior coxae a 
little darkened; remainder of legs yellow, covered with dark 
scales and setae in un-rubbed specimens, the terminal tarsal 
segments dark. Wings light grey, the basal region more 
yellowish grey, the disk with a pale brown pattern, including 
the stigmal area that is confluent with a conspicuous seam 
along the cord ; a seam at origin of Z?$; outer ends of anal 
cells extensively darkened ; veins yellow, brown in the 
infuscated areas. Venation: Rs square at origin; jR 2+8 
about equal to the basal deflection of # 4+5 ; cell 1st M % 
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elongate-rectangular, gently widened distally, m about one- 
half the arcuated outer deflection of M z ; basal deflection 
of Cui at the fork of M. 

Abdomen dark brown, the tergites indistinctly variegated 
with paler; basal sternites pale. Male hypopygium with 
the apices of the basistyles produced caudad into fleshy lobes 
of moderate length; outer dististyles both simple, the basal 
one slender, edentate, the outer style broader ; basal dististyle 
a pale, slender, slightly curved rod, the tip acute and slightly 
darkened. JSdeagus slender, straight, blackened. What 
appears to be the ninth tergite is a large, flattened, con¬ 
spicuous plate that extends caudad to the outer dististyles, 
the lateral margins thickened. 

Hab. New Zealand (South Island). 

Holotype , <J, Junction Creek, Glenorchy, Otago, altitude 
3000 feet, January 5, 1924 (F. S. Oliver ). 

Paratopotype , <J. 

u Swept from Caseinia scrub.” 

Gonomyia ( LipopMeps ) bispina , sp. n. 

Male. —Length about 3‘5 mm.; wing 4*5 mm. 

Very closely allied to G. (L.) niyrohalterata , Edwards, 
from which it differs chiefly in the structure of the male 
hypopygium. Brown pleural stripes narrowed behind but 
connected across the posterior margin of the postnotal 
mediotergite by a nairow line. Male hypopygium asym¬ 
metrical as in the group ; one dististyle terminates in two 
powerful curved spines, the more lateral one longer and 
larger at base, the mesal or subapical spine with several 
setm in its axil, the extreme mesal end of this style 
terminating in a powerful seta. The distal prolongation of 
the basistyle of this side is more slender than the one of the 
opposite side. 

Hab . New Zealand (North Island). 

Holotype } <?, Wellington, December 30, 1923 

(JET. Hamilton). 

Gonomyia ( LipopMeps ) oliveri , sp. n. 

Male. —Length about 3*5 mm.; wing 4'5-4’6 mm. 

Closely related to G. (L.) nigrohalterata , Edwards, from 
which it differs as follows:— 

Rostrum orange. Vertex infuscated, the centre of the 
vertex, behind with an orange spot. Knobs of the halteres 
extensively sulphur-yellow. Wings with Rs about two-thirds 
the length of R 2t2 ; inner end of cell 1st M 2 narrowed but 
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not pointed, the basal deflection of M t+a being preserved. 
Abdomen dull orange, the sternites brighter-coloured. Male 
hypopygium with the dististyles asymmetrical, one ter- 
initiating in a rather long, gently curved spine that is 
gradually narrowed from the base to the acute tip ; apex of 
the style obtusely rounded. 

Hab. New Zealand (South Island). 

Holotype, <J, Junction Creek, Glenorchy, Otago, altitude 
8000 feet, January 5,1924 (F. S. Oliver). 

Paratopo types, 4 <j <?. 

“ Swept from Cassinia scrub.” 

This handsome little Gonomyia is named in honour of the 
collector, Mr. P. S. Oliver, to whom I am very greatly 
indebted for numerous Tipuloidea from the vicinity of Lake 
Wakatipu. 


Polymeria argus stewartioe, subsp. n. 

Generally similar to the typical argus (Hutton), differing 
as follows:— 

Anterior pronotum dark brown. Anterior margin of 
prsescutum narrowly dark brown, the colour continued 
around the sderite; scutellum dark grey, the centre dark 
brown. Dorsal pleural stripe broad, including the base of 
the fore coxa, broadening out behind, to include the post- 
notal pleurotergite. Femora with the subterminal yellow 
annulus broader than the postmedial brown ring. Wings 
with a pale brown tinge, producing a much darker ground¬ 
colour than in the typical form; ocelliform markings 
virtually all marginal, the spots at m and the fork of M l+3 
small to subobsolete, in any case not conspicuously ocelli¬ 
form. Male hypopygium with the outer dististyle bent 
almost at a right angle at tip, the terminal horn directed 
mesad, acute, at its base with the style produced caudad into 
a small, apical, setiferons tubercle. Inner dististyle relatively 
short, only a little longer than the outer, the apical half 
flattened and glabrous. 

Hab. New Zealand (Stewart Island). 

Holotype , <J, H«lf-moon Bay, altitude 100 feet, November 
17, 1928 (N. J. Jensen ). 

Paratopotypes, 2 $ $, December 14,1923. 

The relationships of the above fly to typical argus are not 
quite certain, and it may very possibly prove to be a valid 
species. 
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Zelandomyia pallidula , sp. n. 

Male .—Length about 4 mm.; wing 4*5-4’7 mm. 

Female .—Length about 5 mm.; wing 5*5 mm. 

Generally similar to Z. ruapehuensis (Alexander). 

Size smaller. Mesonotum uniformly pale yellow with a 
scarcely apparent brown tinge; pleura concolorous, the 
steruopleurite somewhat infuscated. Wings pale yellow, 
the veins pale brown. Venation: Sc x ending before the fork 
of Rs ; jRj + 3 longer than the basal deflection of ; r in¬ 
distinct; cell Mi small, not exceeding one-half its petiole ; 
cell Mi small, the basal deflection of Cui a short distance 
beyond the fork. Abdomen with the segments uniformly 
coloured, brownish testaceous, the basal sternites more 
yellowish. Male hypopygium with the outer dististyle 
relatively short and stout, the apex darkened and rather 
obtuse; setiferous tubercles on face of style near mid-length 
more numerous than in ruapehuensis (about six). 

Had. New Zealand (South Island). 

Holotype , £ , Greymouth, Coal Creek Track, February 13, 
1923 (21 R . Harris ). 

Allotype , ? , Ross, Westland, February 23, 1923 (T. R . 
Harris). 

Paratypes , $ , Ross, February 21, 1923 ; <J ? , Rewanui, 
Paparoa Range, altitude 600-800 feet, February 15, 1923 
(T: R. Harris ). 


Ischnothrix conjluenta , sp. n. 

General coloration fulvous yellow, the abdomen dark; 
wings light yellow ; cell 1*/ M 2 open by the atrophy of the 
outer deflection of vein M Z) cell 2 nd M 2 being a little shorter 
than its petiole. 

Female .—Length about 8 mm.; wing 8*2 mm. 

Rostrum and palpi dark brown. Antennas with the scapal 
segments fulvous, the flagellum dark brown. Head fulvous 
brown. 

Mesonotum shiny fulvous yellow with vague darker 
markings, especially on the postnotum. Pleura brownish 
testaceous, paler ventrally. Halteres pale yellow. Legs 
with the coxse and trochanters yellowish testaceous ; remain¬ 
der of the legs yellow, the terminal tarsal segments infuscated. 
Wings with a strong light yellow tinge, the veins beyond the 
cord pale yellowish brown, the veins basad of the cord yellow. 
Venation: R 2 perpendicular to the end of # 2+31 pale and 
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entirely without macrotrichise, the distance on costa between 
it and "the tip of R x a little more than one-half its length ; 
cell 1st Alt open by the atrophy of the outer deflection of M z ; 
cell 2nd M 2 subequal to or a little shorter than its petiole ; 
basal deflection of Cu x a short distance beyond the fork of M. 

Abdomen dark brown, the caudal margins of the segments 
narrowly pale, the subterminal segments nearly black. 
Ovipositor with the elongate tergal valves slender, straight, 
the tips gently upcurved. 

Hab . New Zealand (North Island). 

Eolotype , ?, Wainui State Forest, Wellington, October 
21, 1923 (J. G. Myers). 

Ischnothrix confluenta is readily told by the open cell 1st 
j|f 2 , in conjunction with the short cell 2nd M& The other 
New Zealand species of the genus ofteu have the outer deflec¬ 
tion of M s very weak to subobsolete, but if this vein was 
entirely atrophied cell 2nd M. 2 would be very deep, at least 
three to five times as long as its petiole. 

Gynoplistia aculeata, sp. n. 

Allied to G . submaculata , Walker ; wing-pattern heavy : 
outer dististyle of male hypopygium with a conspicuous 
dilation on mesal face at base. 

Male .—Length about 10 mm.; wing 11*5 mm. 

Rostrum grey-pruinose, the palpi browuish black. An¬ 
tennae 17-segmented, the formula being 2 + 3+8+4, the 
longest branch being about four times the length of the 
segment; scapal segments dark brown, paler beneath; 
two basal segments of flagellum pale at base and apex, 
the remainder of the organ black. Head dark grey, the 
vertex at its narrowest point infuscated. 

Pronotura dark, pruinose, the lateral ends of the posterior 
pronotum brighter. Mesonotal prsescutum dark brown with 
three faintly indicated dark grey stripes, the median one 
indistinctly bisected ; pseudosutural fovese very large, shiny 
black; scutum grey, the lobes dark; scutellum and post- 
notum light grey-pruinose, the latter with a delicately elevated 
median line. Pleura light grey-pruinose. Halteres obscure 
yellow, the knobs infuscated. Legs with the coxae yellow, 
the outer faces light grey-pruinose; trochanters obscure 
yellow; femora dark brown, their bases broadly yellowish, 
each femur with a conspicuous yellow ring more than its 
length from the tip, the dark apex a little paler near the 
articulation ; tibi« brown, the tips dark brown ; tarsi black. 
Wings subhyaline, the base and costal region yellowish ; a 
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heavy brown pattern, distributed as follows : stigma oval, 
dark brown ; a circular brown spot at origin of Rs ; a broad 
brown seam along the cord, completely traversing the wing ; 
outer end of cell 1st M % more narrowly seamed; wing-tip 
broadly infuscated; veins M and Cu and the veins issuing 
from cell 1st M % seamed with brown ; a conspicuous brown 
seam along vein 1$/ A, on the basal two-thirds lying in cell 
Cu, on the outer third lying in cell 1st A; veins yellow, a 
little darker in the infuscated areas. Venation: Sci 
ending opposite the fork of Rs, Sc s longer than Sci; 
Rs long, angulated and weakly spurred at origin ; i? 3+s 
longer than the basal deflection of Cu : ; cell Mi about one- 
half longer than its petiole; basal deflection of Cu x near 
two-thirds the length of the cell. 

Abdomen brown, the dorsal median area broadly dark 
grey ; sternites dark brown, their bases a little paler. Male 
liypopygium with the ninth tergite densely setiferous, ter¬ 
minating in a long aculeate median process; hypopygium 
relatively large, reddish; basistyles relati\ ely stout, the*mesal 
face of each near apex with a conspicuous flattened lobe that 
is clothed with long yellow setae ; opposite side of basistyle 
with another low setiferous tubercle; no chitinized interbasal 
process. Outer dististyle depressed-flattened at apex, on 
outer face at ba>e of depressed area with a long, slender, 
acute spine ; base of style on mesal face dilated into a con¬ 
spicuous flattend spinous lobe. Inner dististyle slender. 
JSdeagus relatively stout, the apex subtended on either 
side by a small flattened blade. No evident chitinized 
gonapophyses. 

Hub. New Zealand (South Island). 

Holotype, , Paradise, Otago, altitude 1200 feet, December 
30, 1923 (JR S. Oliver). 

Gynoplistia dilatata, sp. n. 

General coloration shiny coal-black, including the head ; 
wings faintly tinged with brown, with a nearly complete, 
darker brown fascia at the origin of Rs ; male hypopjgium 
with the gonopophyses sublyritorm, the tips of each expanded 
into irregular blades. 

Male .—Length about 5 mm.; wing 6 mm. 

Rostrum dull black, the palpi brownish black. Antennae 
broken beyond the scape, the latter black. Head shiny coal- 
black. 

Pronotum and mesonotum shiny coal-black, the median 
area of the scutum and the seutelhim dusted with 



304 


Dr, C. P. Alexander on 


grey. Pleura shiny coal-black, the dorso-pleural region 
duller; pteropleurite, hypoepimeron, meron, and metapleural 
katepisternum with a dense silvery pubescence. Halteres 
obscure yellow, the knobs dark brown. Legs with the coxse 
dark brown, sparsely pruinose, the fore coxae a little 
darker ; trochanters obscure brownish yellow ; only one 
leg (posterior) remains; femora brownish yellow, the tips 
rather broadly and conspicuously blackened ; tibiae brown, 
the tips narrowly blackened; tarsi broken. Wings with 
a faint brown tinge; costal region a very little darker ; 
dark brown markings, distributed as follows: a barely 
interrupted band at the level of the origin of Rs, including 
large areas at origin of Us, in cell M 9 and in cell lstf A ; 
stigma large, oval, confluent with a large area on the anterior 
cord, chiefly in the base of cell iZ 8 ; remainder of cord and 
outer end of cell 1st narrowly seamed with brown; veins 
dark brown. Venation: Sc s longer than Sc l9 extending to 
just beyond the edge of 12s; rand tip of R x subobsolete; 
Rs angulated and spurred at origin ; R 2 sinuous; cell M x 
shorter than its petiole ; basal deflection of Cu x beyond mid¬ 
length of cell lrf M 2 . 

Abdomen black, the centres of the sternites somewhat 
paler. Male hypopygium with the basistyles stout, the 
mesal face produced into various lobes, the longest a flattened 
finger-like lobe directed mesad and slightly cephalad; apex 
of style produced caudad and mesad into a conspicuous lobe 
of peculiar shape, the apex truncate, the surface with a few 
long set®. Outer dististyle a little longer, the apical fourth 
suddenly narrowed and gently curved; inner style very 
broadly dilated at base, near mid-length suddenly narrowed, 
very gradually and evenly expanded into a flattened obtuse 
blade, the surface with a few large and many smaller setae, 
Gkmapophyses taken together appearing sublyriform, the 
apex of each expanded into an irregular blade. JEdeagus 
small. 

Hob. New Zealand (Stewart Island). 

H*>fotype, <?, Half-moon Bay, altitude 110 feet, November 
20,1923 (JV. J. Jensen }. 

Maceomastix, Osten-Sacken. 

The extensive genus Macromastix is almost, if not quite. 
Antipodal in its distribution and reaches its maximum of 
species in New Zealand, to the virtual exclusion of other 
Tipuline genera. In this complex of species there occurs 
three groups of forms that are so distinct from other members 
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of the genus that their characters seem to warrant the 
erection of new subgeneric groups to include them. These 
new groups, which are proposed herewith, include all the 
familiar orange and black and the green Tipulidae so charac¬ 
teristic of the New Zealand fauna. 

Aurotipula, subgen. nov. 

Characters as in the typical subgenus. Antennae short in 
both sexes, 12-segmented in the tenera group, 13-segmented 
in the other species. Wings with Rs nearly straight, elongate, 
fully one-half longer than jR^ + 8 , shortest in the tenera group; 
r present, except in M. aperta; cell Afj always present. 
Ovipositor with the valves short and fleshy. Coloration 
orange or orange-yellow, vaiiegated with black. 

Type of subgenus, Macromastix flavoscapus , Alexander 
(llaorian Subregion). 

This group of orange and black Macromastix is confined 
to New Zealand, where it includes the follov\ing additional 
species : M . aperta , Edwards, M . atroflava , Alexander, M. 
auroatra , Edwards, M. brevitarsis , Edwaids, M. bivdtata, 
Edwards, 31. clara (Kirby), 31. dux (Kirby), M.ferruginosa , 
Edwards, and the variety ruapehuensis y Alexander, M. occlusa , 
Edwards, 31. orion (Hudson), il. subtenera , Alexander, and 
31. tenera (Hutton). 

Chlorotipul sub^en. nov. 

Characters as in the typical subgeuus. Autennse short in 
both sexes, 13 -segmented. Wings with Rs subequal to or 
shorter than R s , s ; R z fully three to four times R 2 alone and 
extended strongly towards the wing-apex, so cell R z at wing- 
margin is much wider than cell R z Ovipositor with the 
valves slender and pointed but not heavily chitinized, the 
surface clothed with delicate erect setae. Coloration green, 
except in M. elongata . 

Type of the subgenus, Jlacromastix t midis (Walker) 
(Maorian Subregion). 

This group of green Macromastix is confined to New 
Zealand, where it includes the following additional species ; 
31. albistigma , Edwards, M. holochlora (Nowicki) and the 
variety angustior, Alexander, and M. vtrescens , Edwards. 
Despite its lack of green colour, M. elongata , Edwards, is 
almost certainly a member of this group. On the other hand, 
the small species of Macromastix showing green body tints 
[M. campbelli > Alexander, M. pallidistigma , Alexander, and, 
M. tapleyi , Alexander) are better referred to the typical 
subgenus. 
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Maoritiptjla, subgen. nov. 

Characters as in the typical subgen us. Antennae short 
in both sexes, 12-segmented. Wings with Rs elongate, fully 
twice j? s+3 , arcuated at origin ; a conspicuous spur near mid¬ 
length of vein A/, jutting caudad and distad into cell J I. 

Type of the subgenus, Macromastix maori , Alexander 
(Maorian Subregion). 

The species described as Tipula nebulosa , Hudson (1920), 
likewise belongs here. Unfortunately the name is homo¬ 
nymous with Tipula nebulosa , Bellardi (1859), and is here 
renamed Macromastix ( Maoritipula ) hudsoni, new name. 


XXXV .—Some new or noteworthy Madagascar and African 
Heterocera. By Lord Rothschild, F.R.S. 

Amatid®. 

(1) Thyrosticta octopunctata , sp. n. 

?. Antennae black ; frons orange ; vertex brown ; collar 
and front edge of patagia orange, rest of patagia and tegulse 
chocolate-brown, thorax orange; abdomen orange-brown. 

Fore wing chocolate-brown, base of costal area orange; a 
buff spot on vein 1 below cell, a creamy-white spot in cell, 
and a similar one on veins 3 and 7. Hind wing orange with 
black margin. 

<? similar to ? , but smaller and only basal } of hind wing 
orange, the rest of hind wing being thickly clothed with 
huffish-grey androconial scales. 

Length of fore wing, 8, ? 11 mm.; expanse, $ 18, 
$ 24 mm. 

Mob. 1 , 1 ?, Diego Suarez, Feb. 1917 (G. Melon). 

? type. 


(2) Thyrosticta obliquipuncta , sp. n. 

<J. Antennas black; frons dull orange-yellow, rest of head 
and thorax dark brown; abdomen dull orange. 

Fore wing dark brown, with a large white spot in cell and 
one obliquely below it on vein 2. Hind wing dull orange- 
yellow, with black margin broader than in preceding species. 

? similar to but has extia white spot on vein 6 and 
occasionally also on vein 1. 
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Length of fore wing, c? 9 } ? 10 mm.; expanse, (J 22, 
? 24 mm. 

Bab. 2 <J (J, 3 ? $, Diego Suarez, Aug.-Sept. 1917 (6r. 
Melon coll). 


Lithosida. 

LxrsosinrjB. 

(3) 7Zema rectiscissa , sp. n. 

cJ. Similar to I. funeralis , Kenr., but larger and with 
inner edge of the black outer poition of fore wings cut quite 
straight, NOT concave, and produced along inner margin. 
The black outer portion of hind wing has the inner edge also 
much straighter than in funerals. The whole thorax and 
abdomen is crimson, only a black dorsal patch on the two 
basal segments of the abdomen and lateral ones on the third 
segments, whereas in funeralis the whole abdomen is black, 
with anal tuft and a lateral spot on second segment red. 
The basal half of fore wing is not nearly so strongly suffused 
with crimson, only the costa and base of wing being entirely 
crimson, whereas in funeralis the whole basal half is 
crimson. 

Length of fore wing 16 mm.; expanse 36 mm. 

Bab. 1 (J, Diego Suarez, April 1917 ( Q . Melon coll). 

(4) llema bitincta , sp. n. 

This beautiful species also belongs to the funeralis group, 
and appears to have two rather different-looking broods in 
the year. 

<J, gen. vem., bitincta. Antennae black-brown; head and 
thorax bright crimson, a blackish tuft of hair on each side at 
juncture with abdomen; abdomen paler, more orange-crimson. 

Fore wing crimson on basal f, outer l black; a median 
broad black band sharply constricted basad from median to 
costa. Hind wing: basal half orange-crimson, outer half black 
running up the abdominal margin. 

(J, gen. seat., sordidescens differs from the spring brood in 
having the head, thorax, and abdomen entirely suffused with 
brown, and the crimson of the fore wings dirty dull brown, and 
the black median band broader or closer to black outer 
portion of wing. Crimson basal portion of hind wing of 
spring brood replaced by brownish or rufous orange. 

Length of fore wing 10 mm.; expanse 23 mm. 

Bab. Diego Suarez, April & Aug.-Sept. 1917 (ff. Melon 
coll). 

2 $ <J,gen. sest., sordidescens ; 2 <J , gen. vem., bitincta . 
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(5) Ilema kingdom conspicua, subsp. n. 

$ ? . Considerably smaller than M '. kingdom , Buth—the 
$ =the <J of that form only in size. The $ <J also in some 
cases have darker buff hind wings. 

Expanse, 34-40 mm., ? 46mra. 

(6) Ilema contempta , sp. n. 

. Antennae dark brown; head and thorax greyish 
cinnamon-buff; abdomen yellowish mouse-grey, anal tuft 
golden-buff. 

Fore wing: basal § greyish-buffy cinnamon, outer § 
sprinkled with brownish-mauve scales, especially along veins. 
Hind wings clear yellowish buff. 

? similar, but fore wings devoid of sprinkling. 

Length of fore wing 11/5 mm.; expanse 26 mm. 

(7) Cyana ( Chionema , auct. plur.) puella postjlavida, 
subsp. n. 

Differs from p. puella in the less sinuate postmedian red 
band and in having yellowish buff, NOT pink, hind wings. 

Hah* 1 1 ? , Diego Suarez, April-May 1917 (6r. Melon 

colL). 

(8) Siceia humilis , sp. n. 

cJ ? . Antennae greyish white; bead, patagia, and tegulae 
greyish white; a black dot on vertex ; rest of thorax greyish 
white with seven black dots ; abdomen pale grey, anal tuft 
white* 

Fore wing greyish white, two black dots near base, a 
somewhat broken antemedian irregular black band, followed 
in <f by black dot; an oblique median irregular expanding 
sooty band; a postmedian zigzag black band, broken and 
indistinct on ana below vein 2, double in ; a terminal row 
of black dots. Hind wings grey, fringe white. 

Length of fore wing 9 mm.; expanse 21 mm. 

Bab . 2 (J 1 ?, Diego Suarez, July-Aug. 1917 
[G. Melon). 

? type. 


Abotiinjb. 

(9) Phryganopteryx strigillata , Saalm* 

The £ of this interesting species has not yet been 
described* 
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Differs from $ in the shorter fore wings and 
broader hind wings. Ground-colour of fore wings sooty- 
brownish slate-colour, not brown wood-grey as in ? ; all dark 
streaks absent or obsolescent, except on nervures in outer £ of 
wings; black streak from near end of cell more than twice 
as long as in $ and wider; the black cellular stigma is also 
larger. The hind wings are the same colour as in the ?, 
but have the costal £ less densely scaled. The yellow basal 
spot on fore wing is larger and more conspicuous, and the 
dorsal black patch on anal segment of the abdomen in the ? 
is wanting. 

2 S Si 1 $, Diego Suarez, Feb.-April 1917 (Gr. Melon 
coll). 


(10) Phryganopteryx ferrdnina, sp. n. 

Resembles $ of strigillata in having all the streaks 
strongly marked and in having the long narrow fore and 
liind wing. 

. Differs at first sight from of strigillata in the very 
dark unspotted thorax, in the basal three segments (NOT two} 
of the abdomen being sooty-black, in the narrow dark brown 
heavily streaked and striated fore wings, and in the black 
hind wings. 

? . Differs from $ of strigillata in the thorax being more 
uniform dark brown, in the three (NOT two) first segments of 
abdomen being daik brown, in the wings being still narrower, 
and the fore wings with the streaks and striations larger and 
much stronger, and by the terminal row of wedge-shaped black 
spots on fore wing. 

Length of fore wing, J 30 mm., $ 31 mm.; expanse, 

66 mm., ? 68 mm. 

Hab. 2 <J, 1 $ , u Madagascar ” and Diego Suarez. 

<? type, u Madagascar.” 

(11) Phryganopteryx saalmilllleri , sp, n. 

?. Antennae dark brown, basal joints black; head 
mouse-grey, two red spots on vertex; thorax mouse-grey, 
pafagia with central black dot, behind patagia a red spot; 
tegulse with two black streaks, a black central spot, and two 
lateral red ones at end of thorax; abdomen—basal segment 
yellowish grey, rest of abdomen scarlet, a dorsal row of black 
dots ; anal tuft orange-buff. 

Fore wings wood-grey, nervures more whitish, on the neiv 
vures a series of black spots in basal half and striae in distal 
half; five black marks in costal region and heavier black 
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striae on median fold; a black oblong patch at end of, and a 
black stigmatic dot in, cell. Hind wing: basal § greyish buff, 
outer £ brownish wood-grey, ? only differs in the intra- 
neural terminal row of black dots on fore wing being smaller 
and the hind wing paler and more uniform in colour. 

Length of fore wing, <J 19-21 mm., ? 21 mm.; expanse, 
22-24 mm., ? 24 mm. 
c? type. 

Hob. 6 ?, March-Sept. 1917 ; Diego Saurez 

(6r. Melou coll .). 


Noctuid®. 

AaBOTnrjB . 

(12) CJiloridea postiriphcena , sp. n. 

? . Antennae dark brown ; palpi pinkish rufous; head 
and thorax olive-grey ; abdomen dark orange-buff dorsally, 
white laterally. 

Fore wing olive-grey irrorated with slightly darker olive 
clouding, an oblique darker olive postmedian band pinkish 
buff on inner side (basad), terminal line rufous. Hind wing 
bright orange-buff with very broad subterminal black band. 

Length of fore wing 13 mm.; expanse 31 mm. 

Bab. 2 <J <$, 7 ? ? , Diego Suarez, April-June 1917 
(G. Melou). 

? type. 


(13) Adisura malagassiea , sp. n. 

This insect is dimorphic, appearing either with the fore 
wings pyrethrum rose-colour suffused with bufly-yellow 0 n 
the disc or with fore wings entirely isabelline buff thinly 
powdered with black scales. 

$ $, form, dimorph. malagassiea. Antennae brown, whitish 
towards base'; head greyish white j thorax pinkish grey ; 
abdomen pale stramineous buff. 

Fore wing pyrethrum rose-colour, edge of costa white, disc 
in outer § of wing suffused irregularly with pale buffy yellow. 
Hind wing semivitreous sericeous cream-colour with a golden 
gloss, outer | of wing suffused with sooty-brown, forming a 
more or less obsolete dark marginal band. 

?, form, dimorph. anerythra differs from the typical 
form in the fore wings being entirely isabelline buff with no 
trace of rose-colour. The ? has the hind wing with a very 
distinct brownish outer £ of hind wing. 
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Length of fore wing, <J 12 mm., ? 12 mm.; expanse 
27 mm. 

Hah . 1 , 1 ?, £. d. malagamca ; 1 1 ? , f. d. anery- 

thra. Diego Suarez, May 1917 ((?. JfeZow coZZ.). 


Zbe ynt m in je (Acronyctince). 

(14) Eriopus violascens , sp. n. 

Distinguished from most of the other species by the sup¬ 
pression or obsolescence of most of the characteristic pattern 
of the fore wing, by the large mauve or lavender ovate patch 
obliquely beyond cell, and by the two chocolate patches on 
termen. 

<?. Antennae dark brown ; palpi and head brownish wood- 
grey; thorax dark umber-brown freckled with grey, hind 
part pale pinkish cinnamon ; abdomen sooty slate-brown, 
anal tuft dirty buff. 

Fore wing dark umber-brown, base variegated somewhat 
with brownish buff, an antemedian irregular huffish band 
with central brown line, an oblique lavender-mauve egg- 
shaped patch beyond this band reaching from costa to vein 4, 
an angled margino-submarginal buffy-brown band from 
which projects a triangle of pale lines to the ovate mauve 
patch and on which near margin are two dark brown patches. 

Hind wings dark greyish brown, fringe chequered with 
pale grey. 

Length of fore wing 10 mm. ; expanse 23 mm. 

flab. 1 <?, Diego Suarez, July 1917 (G. Melou toll), 

1 <?,-? 

(15) Eriopus rufulus 9 sp. n. 

<£. Antenna pale brown; head and thorax pale huffish 
wood-brown, the mtter somewhat freckled with rufous-brown ; 
abdomen sooty wood-grey, edges of segments and anal tuft 
greyish cream-buff. 

Fore wing rusty-brown with a median dark shadow-band ; 
subbasal, antemedian, and postmedian buff sinuate crenulate 
bands in which (or along which) are dark brown lines, at end 
of cell and beyond postmedian band are large buff patches. 

Hind wing sooty brown-grey, fringe dirty grey-buff. 

Length of fore wing 11 mm.; expanse 25 mm. 

Sab . 1 Diego Suarez, Feb. 1917 [G. Melou coll). 
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(16) Aoronycta pseudobamra, sp. n. 

This fine new species lias completely the facies of the 
Noctuine genus Bamra . 

(J. Antennae honey-brown, basal f pectinate, pectinations 
gradually decreasing distad; head and patagia chocolate- 
brown ; rest of thorax silvery lichenous-grey; abdomen light 
coffee-brown washed with grey, anal tuft cinnamon. 

Fore wing lichen-grey slightly washed with pale green and 
with somewhat indistinct darker more brownish transverse 
lines; on the basal £ of costa three chocolate spots, the central 
one largest; a white angled disocellular line; from costa 
above discocellulars runs a broad black band to median vein, 
where it is abruptly angled, running along vein 4 to termen; 
between the three costal spots and the black band the costal 
area is pale bufly cinnamon, and beyond the black band the 
§ of area between vein 4 and termen nearest black band is 
cinnamon-colour, enclosing three short darker lines, the outer 
i grey. Hind wing semivitreous-white, above vein 6 and 
fringe cinnamon-brown. 

Length of fore wing 21 mm.; expanse 48 mm. 

Hab. 1 <?, Diego Suarez, Feb. 1917 (<?. Melou coll.). 

(17) Acronycta mediovitta , sp. n. 

Antennae brown-grey; head and thorax ash-grey, 
vertex darker ; abdomen brownish wood-grey. 

Fore wing ash-grey, reniform and large area beyond down 
to vein 3 washed with pale brown, a broad black stripe from 
base along median fold to J the length of the wing, a black 
streak from it to cell, the disc of wing with several darker 
grey and sooty-grey, more or less indistinct, angled or 
crenulate, transverse lines ; a heavy black band along vein 2 
to termen. 

Hind wing pale brownish grey, more or less washed with 
creamy-white. 

Length of fore wing 17-20 mm.; expanse 22-25 mm. 

Hab. 2 <?<?, Diego Suarez, March and Aug. 1917 
(G. Melou coll). 

(18) Cetola phaleroides, sp. n. 

Sir George Hampson has placed the genus Cetola in the 
Zerynthin® (Acroncyfcinse), but the neuration is decidedly 
more Noctuine in type. 

This is the largest and brightest species yet found, and the 
pattern is the most contrasted of them all. 
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<J. Antennae golden-brown* pectinated, the pectinations 
diminishing in length to tip ; palpi and head cinnamon ; 
thorax bluish ash-grey, edges of patagia, tegulas, and centre of 
thorax cinnamon; abdomen pale buffish cinnamon, two large 
dorsal tnfts on basal two segments cinnamon-rufous. 

Fore wing from median nervure to inner margin, and 
within this lower half from termen to within J- of base brown ; 
upper half of wing above median from base to within £ of apex 
obliquely bluish or lavender lichen-grey, this grey beyond 
reniform running down in an ovate projection into the brown 
lower half; outer £ above vein 4 buff, striated irregularly 
with thin striae of rufous-brown and giving an appearance of 
the apical yellow patch in Phalera bucephala. Hind wing 
sericeous-white, somewhat opalescent, cellular stigma sooty- 
brown, abdominal area and fringe pale cinnamon. 

Length of fore wing 19-21 mm. ; expanse 43-47 mm. 

Hah. Diego Suarez, March and May 1917 (6r. Melon coll.). 

2 <J c? type. May 26. 

(19) Eudryas madagascariensis , sp. n. 

The genus Eudryas lias hitherto been known as exclusively 
American. Sir George Hainpson has placed the genus 
Eudryas and a number of other genera at the end of the 
Zerynthime, but both Dr. Jordan and I consider they have 
more affinities with the Agaristidse. I leave this new species 
at present where Sir George Hampson put it, because this 
whole section will have to be revised, which would require 
a volume to do thoroughly. 

?. Antennae cylindrical, brown; head buff, frons with 
black and white spots ; patagia golden-buff, rest of thorax 
mixed white and pale grey, buff at jnncture with abdomen j, 
abdomen golden orange-buff. 

Fore ^ving whitish grey with several irregular sinuate 
indistinct pale olive-yellow or yellowish-olive transverse 
lines and markings, a large maroon oval patch above and a 
small. triangle of same colour below vein 1; a broad sub¬ 
marginal lavender-purple band, somewhat sinuate and 
narrowing to near tornus, basad this band is edged by two 
broad lines, one of maroon-red and the inmost of olive-yellow, 
distad this band is edged broadly with maroon-red from costa 
to vein 6, between veins 3 and 4, and has a maroon spot above 
vein 1; termen olive-yellow. Hind wing bright buffish 
golden-yellow, nervures darker. 

Length of fore wing 18 m nu; expanse 41 mm. 

Hal). 1 $ , Diego Suarez, Dec. 1916 (G . Melon coll,). 
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The following three species are out of place :— 

(20) Cirrodes rosaceus, sp. n. 

Antennae honey-brown; head, thorax, and abdomen 

buff. 

Fore wing: basal ■£ magenta-crimson, the distal edge of this 
colour-area sharply angled beyond cell, from the point of 
angle to costa a white patch; outer J buff washed with mauve- 
crimson and white towards apex of wing, and having deep 
intranervular folds coloured magenta-crimson. Hind wing 
silty cream-colour, outer J strongly suffused with buff. 
Length of fore wing 8 mm.; expanse 18 mm. 

FJab. 1 Waute Merehan, Abyssinia, May 1901 (C.von 
Erlanger ). 


(21) Car char oda erlanger i*, sp. n. 

? . Antennae apparently yellow tinged with mauve; head 
and thorax orange-buff washed with mauve ; abdomen dull 
orange-buff. 

Fore wings greyish white, completely saturated mauve; a 
white postdiscal very thin line angled and curved at vein 7, 
a similar subterminal white line NOT angled and curved ; 
between these two white lines the mauve is most developed, 
and between veins 5 and 6 and 8 and costa are two patches 
of bright mauve, fringe olive-buff. Hind wing golden 
orange-buff. 

Length of fore wing 9 mm.; expanse 20 mm. 

Hob. Waute Merehan, Abyssinia, May 1901 (C. von 
Erlanger ). 


(22) Carcharoda splendida , sp. n. 

<J ? . Antannee amber-brown ; head greyish white, thorax 
dirty greyish buff, a large tuft on hindmost portion cinnamon 
and rufous mixed; abdomen buffy wood-brown, a tuft on 
basal segment rusty rufous-brown* 

Fore wing brownish mauve, Btriated with short streaks of 
olivaceous amber-brown; a large stigma at end of cell 
whitish, with brownish-mauve ring and small dots within; 
base of costal area greenish, basal half of cell and below 
median to inner margin dull pea-green, followed below 
median and along vein 2 by an oblique quadrate olive patch; 
on vem 1 near base a large mauve patch; fringe and ter¬ 
minal lines olive apple-green. Hind wings sooty wood- 
grey ; fringe greenish buff. 
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Length o£ fore wing, £ 9-12 mm., ? 16 mm.; expanse, 
21-28 mm., $ 38 mm. 

Hal. 2 <J $, 1 ?, Diego Suarez, Jan.-March 1917 
(6r. A&Zou coZZ.). 

? type. 


( 23 ) Paratuerta ahrupta , sp. n. 

(J ?. Differs from featheri , Fawc., in having the fore 
wings blunter, much less produced, almost square, in having 
the band above the silvery band bright olive-green not black- 
biown, in the postdiscal band being absent, and in having the 
hind wings paler. 

<? type. 

Hal. 1 c ?,6 ? ?, Kibwesi, Nov. 1916 ; 1 ?, Mason- 
goleni, Nov. 1918 , British East Africa (W. Feather coll.). 

( 24 ) Leucovis latifascia , sp. n. 

?. Diffeis from lepta , Fawc., in the much wider black 
apex to fore wing, and in the ? the wider blaek termen to 
hind wing. 

Length of foie wing, £ 14 mm., ? 18 mm.; expanse, 
<J 31 mm., $ 39 mm. 

Hah . 6 <J <J, 1 ?, Kibwesi, British East Afiica, Nov.- 
Dee. 1916 , Jan. 1917. 


Hejjstbiixjb. 

(25) Euhlemma insignijica } sp. n. 

<?. Antennae whitish ; head, thoiax, and abdomen greyish 
white. 

Fore wing whitish, strongly suffused with olive-grey on 
distal basal \ apparently suffused with yellowish buff; 
postmedian and postdiscal bands brownish amber-yellow, 
edged distad with white. Hind wings white, basal § slightly 
powdered with lufous, outer £ more thickly suffused with 
brown-grey, the ground-colour separating the two areas in 
the guise of a sinuate white line. 

Length of foie wing 9 mm.; expanse 20 mm. 

(26) Eublemma tephroclytioides , sp. n. 

$. Antennse—basal £ ringed light and dark grey, distal 
| brown; head and patagia dirty ash-grey, rest of thorax 
pale dull pink; abdomen brownish ash-grey. 

Fore wing dull pink, basal f black and blue-grey mixed, 
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the basal portion o£ this area below median white, outer | 
below vein 2 black and blue-grey .mixed, continuing round 
termen to above vein 5, where it widens to | of the wing to 
costa; in central area of disc are two black marks on costa 
and a number of irregular, darker, more brown-pink lines 
crossing disc. Hind wing mouse-grey, some black freckling 
running into wing from termen in abdominal £ of wing and 
some marginal irregular pinkish marks in central ^ of wing. 

Length of fore wing 9 mm.; expanse 20 mm. 

Hab. 1 ? , Diego Suarez, April 1917 (6r. Melou coll .). 

(27) Eublemma subrufula , sp. n. 

$ . Antennae pale brown; head and thorax pinkish whitey 
grey; abdomen dull rusty-buff. 

Fore wing dirty white, densely speckled and saturated 
with reddish mauve; an irregular indistinct zigzag antemedian 
pale olive-brown line, a broader slightly* oblique median band 
of same colour outwardly edged with white; thin white post- 
discal and terminal lines joined at apex of wing; between 
postdiscal and median lines is an indistinct zigzag olive line; 
a subapical black dot. Hind wings dull yellowish rufous. 

Length of fore wing 8 ram. ; expanse 18 mm. 

Hab . 1 ?, Diego Suarez, April 1917 (6r. Melou coll.). 

(28) Eublemma rufocastanea y sp. n. 

<?. Antennae chestnut-brown; head dark yellowish mouse- 
grey ; thorax chestnut mauve-brown ; abdomen yellowish 
chestnut. 

Fore wing chestnut-pink ; subbasal, antemedian, median, 
and subterrainal pale yellow minute zigzag lines, the median 
one double round reniform stigma ; between the antemedian 
and median line the area is iiregularly clouded and patched 
with chocolate-brown, a chocolate-brown patch distad of 
Ireniform, a chocolate terminal line edged outside with yellow. 
Hind wing pinkish chestnut. 

Length of fore wing 8 mm.; expanse 18 mm. 

Hab . 2 $ , Diego Suarez, Feb. and April 1917 (<?. Melou 

coll.). 

Type, Feb. 


(29) Eublemma postrufa , sp. n. 

<?* Antennas olive-grey ringed with black; head and 
thorax pale olive-grey; abdomen—two basal segments pale 

S live-ffrey, remaining segments maroon, cinnamon-blackish 
fottailj* 
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Fore wing : basal 3 pale olive-grey, a sooty spot near base 
below median; distal | maroon-chocolate, a broad band of 
deeper maroon-chocolate bordeiing basal | and a subapical 
patch of similar colour. Hind wing bright rufous. 

Length of fore wing 8 mm.; expanse 18 mm. 

Hob. 1 <?, Diego Suarez, March 1917 (G. Melou coll.). 


XXXVI .—Notes on Lophoceros jacksoni, Grant, and 
L. deckeni (CaJ.). By Lord Rothschild, F.R.S., Pb.D. 

In 1905 Baron Carlo von Erlanger (in J. f. 0. p. 441) de¬ 
clared that L. jacksoni was the young of L. deckeni, as the 
spotted wings were young characters—this being proved by 
two young birds taken from the nest by himself at Gurra in 
Abyssinia. The Tring Museum possesses a large series of 
L. deckeni from Abyssinia, East Africa (Revoil), Kenya 
Colony, Somaliland, and Uganda. 

Both Claude Grant and van Someren have alieady pointed 
out that these two birds are good species; but they, as well 
as Mr. P. L. Sclater in the first part of the * Systems Avium,’ 
have fallen into an error, though quite unconsciously. * They 
have given separate faunal areas to the two species, no doubt 
founded on the seiies they had for comparison. At Tring, 
however, we have two adult specimens collected by a French¬ 
man, both from the same locality in East Africa, showing 
the characteristic bill-differences given by C. Giant, and also 
showing the spotted and unspotted wings respectively. This, 
I think, conclusively pioves that these two birds are distinct 
species. Moieover, I have several young birds (one collected 
by Oscar Neumann at Nkuiame Pangani) which show more 
or less spotted wings, but the spots are daik buff or brownish, 
NOT white as in adult L. jacksoni. It appears to me, there¬ 
fore, that the true status of these birds is as follows:— Lopho¬ 
ceros deckeni is a species with a very wide distribution, 
ranging fiom Abyssinia and Somaliland in the north to the 
Kenyia and Tanganyika Provinces in the south, and that a 
second species— L. jacksoni —occurs alongside of it in its more 
southern range. In a restricted part of Uganda, moreover, 
the latter species— L. jacksoni —occurs alone. 
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XXXYIL —The Phytogeny of the Cirripedia. 

By Thomas H. Withers, F.G.S. 

(Published by permission of the Trustees of the British Museum,) 


I. 

Dr. R. Ruedemann has discovered in the Upper Ordovician 
rocks (Utica Shale and Trenton Limestone) of North 
America certain fossils which he considers to be Cirripedes. 
In a preliminary paper (1918, Proc. Nat. Acad. Sci. 
Washington, iv. pp. 382-384) he named these fossils 
Eobalarms, and not only derived the recent sessile barnacles 
(Balanidse) from Eolalanus, but in turn derived Eobalanus 
from the PliyHocarida. These views received very trenchant 
criticism at the hands of Dr. Caiman (1919, Geol. Mag. (vi.), 
vi. pp. 278-279), mainly, however, from the general view 
of the derivation of the Cirripedia from the Phyllocarida. 
Dr. Ruedemann has since published (1924, Bull. N.Y. 
State Museum, No. 251, pp. 93-104, pis. i., ii) a more 
complete account of these fossils. 

Now that we have a full account of Eobalanus, it is 
important to all who are interested in the question of the 
phylogeny of the Cirripedes to examine very closely the 
evidence on which this Palaeozoic fossil is referred to that 
group. 

Fortunately for me. Dr. Ruedemann wished to have my 
opinion on these fossils, and he very kindly arranged with 
the authorities of the New York State Museum and the 
American Museum of Natural History for the original 
specimens to be sent to me for examination. For this 
consideration I am much indebted to him and to the 
authorities of those Museums. 

Briefly, Dr. Ruedemann’s views on these fossils are as 
follows t —He draws attention to the fact that some Phyllo- 
pods (4jnw) axe wont to swim on their backs, and he 
imagines that some Phyllocarid, like the Devonian Rhino - 
caris , became attached by its head and back. The head and 
back thus being protected by attachment, and the ventral 
side open to attack, the carapace valves separated along the 
hinge-line and moved upwards on to the ventral surface, 
the rostrum and dorsal plate also moving upwards to form 
the rostrum and Carina of barnacles. Stresses at one end 
or the other caused the splitting up of the plates of the 
carapace and the formation of the lateralia. In this way 
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is formed Eobalanus 9 which has a broadly oval shell, with 
twelve triangular plates—one at each end comparable to 
the rostrum and carina of cirripedes, and on each side 
five triangular lateralia, the middle lateral plate of which 
is inverted. The opercular plates are supposed not to have 
been formed. 

The four known specimens of Eolalanus (E. informant 
and E. trentonensis ) are situated well forward on the body- 
chamber of certain Cephalopoda ( Geisonoceras ), and the text- 
fig. is a good representation of the best-preserved specimen 
of E. informans from the Utica Shale. The shell of the 
Cephalopod is preserved as a thin film, and the structure 
of the Eobalanus cannot be differentiated from it. To my 



Eobalanm informans, Ruedemann. Holotype ? X 5 diam. 
Reproduced from Ruedemann, 1924, pi. ii. fig. 1. 

mind, therefore, these fossils suggest that they are merely 
the impress on the Cephalopod shell of some organism. 
In any case, it can not be said from these specimens that the 
parts of the fossil represent separate plates. Dr. Ruede- 
mann's view is that the parts (compartments) were fused 
only at the base, and that the interspaces were occupied by 
connecting chitinous hands. All the specimens are com¬ 
pletely flattened, and in the specimen (see text-fig.) the 
parts are apparently not in the least displaced, nor do they 
overlap in any way. It seems to me almost impossible for 
any shell with upright or semi-upright plates to have been 
compressed in such a regular way. This again suggests 
that they are the impress of some organism, and not a shell 
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formed of several compartments. Even if we concede that 
these fossils were shells with separate plates, then the plates 
must be in their original position, or nearly so, and cannot 
have been upi-igbt. The disposition of the parts in the 
fossil is extremely peculiar. First, there are the end plates 
referred to the rostrum and carina, and these are not in 
exact opposition. The two end plates have, next to them, 
on opposing sides, a single lateral plate separated by a fairly 
wide interval. The remaining four plates on each side are 
in pairs at opposing ends, and are divided by a faint im¬ 
pressed line, but each pair is separated from the other by 
about the same interval as the single plate is separated from 
the end plates. In consequence of this arrangement, there 
is a certain asymmetry about the disposition of the parts. 
Such a structure is very unlike that of undoubted Cirripedes, 
and the inverted middle lateral plate is quite an anomalous 
structure. 

Since the lateral parts do not extend to the middle of the 
fossil a narrow oblong space is left, but this is not in accord 
with Dr. Ruedemann's figure of the Trenton Limestone 
form (E. trentonensis ), which has an oval opening. Of this 
Dr. Ruedemann said “a large elliptic sub-central node 
indicates the mud-filling of the aperture” Perhaps this 
inconsistency is of little consequence, for even with the 
aid of the specimen I cannot follow either the description 
or figure of E . trentonensis . Of more importance is 
Dr. Ruedemann 5 s supposition that the opercular valves did 
not exist. They are considered to he a later development, 
designed to close in more completely the ventral side, and 
not to be fundamental structures. 

The opercular valves of Cirripedes, the scuta and terga, 
are the most persistent of all the plates, and the post-larval 
development and other evidence show that they are among 
the first-formed plates. They would seem to be more 
fundamental than the wall-plates. The scutum is important 
in that it is the valve to which the adductor scutorum is 
attached. All the evidence is, therefore, against Dr. Ruede- 
mann, and I feel sure no student of the Cirripedia would 
agree with him. 

Examination of these fossils shows that, beyond a super¬ 
ficial resemblance to the sessile Cirripedes, there is not a 
single definite character shown by them that would justify 
their reference to the Cirripedia. It still remains to be 
proved that they are Cirripedes at all, and this emphasizes 
the futility of basing wide phylogenetic considerations on 
GftLch problematic fossils. Dr* Ruedemann not only derived 
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them from the Phyllocarida, but, ignoring the great gap in 
time from Devonian to Recent, considers that they gave rise, 
through the problematic Devonian Cirripede Protobalanus , to 
the recent sessile forms of the Chthamalidse ( Catophragmus) 9 
and in turn to the Balanidse (Balanus). 

While Dr. Ruedemann quotes Dr. Pilsbry’s authoritative 
view as to the assumption, in the absence of palaeontological 
evidence, that all acorn-barnacles descended from a primitive 
stock having eight wall-compartments, he evidently does 
not accept as authoritative Dr. Pilsbry's doubts (1916*, 
p. 11) as to Protobalanus being a Cirripede at all. 

Protobalanus was one of the forms discussed by me in a 
paper (“ Some Palaeozoic Fossils referred to the Cirripedia,” 
G-eol. Mag. 1915, pp. 113-118), and certain inconsistencies 
in its structure as compared with Cirripedes were pointed 
out. It was stated “A re-examination of the specimen 
would be interesting, but it may now be said that it is 
exceedingly improbable that it is even remotely related 
to the genus Balanus or to any other member of the 
Balanidse.” 

It is true, as Dr. Ruedemann remarks, that, following 
Darwin, the Balanidse are currently regarded as derived 
from the Lepadidse through the reduction of the peduncle, 
but Darwin included also with the Balanidse the remaining 
^sessile Cirripedes. 

All the evidence points to the reasonableness of this 
conclusion, and that is why students of the Cirripedia are 
content to follow Darwin. The evidence, however, has since 
been carried still further. There can be no doubt that 
the Cretaceous sessile Cirripede Brachylepas was derived 
from the stalked forms included in the genus Pycnolepas 
(Cretaceous and Tertiary). The same can be said of the 
Cretaceous sessile Cirripede Pr&vtrruca , for in its structure 
Proverruca shows quite conclusively that it must have been 
derived from a symmetrical pedunculate Cirripede, such as 
Calantica [Scillcelepas). The presence in Proveiruca of two 
additional latera, of which one forms no part in the wall of 
the shell, but is merely lying on the outside of the adjoining 
plate and is on its way to suppression, is one of the most 
conclusive pieces of evidence in the whole of the Cirripedia. 

Consequently, if we can trace these more primitive sessile 
Cirripedes back to stalked forms existing in the Cretaceous, 
it is extremely unlikely that the more specialized sessile 

* Bull. TLS. Nat. Mas. No. 98. 

Ann . & Mag . N. Hist, Ser. 9. Voh xiv. 
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Cirripedia included in the Balanidse should not have been 
evolved from stalked forms. 

If the Palaeozoic forms Eobalanus , Protobalanus , Palceo - 
creu$ia y and Hercolepas are Cirripedes, then the phylogenetic 
evidence renders it very unlikely that they can have any 
close connexion with the recent groups. If they are not 
Cirripedes, and there is no real evidence that they are, then 
Dr. Ruedemann's hypothesis falls to the ground. In the 
absence of evidence which places their reference to the 
Cirripedia beyond doubt, it would seem desirable to leave 
these forms out of phylogenetic discussions. 

II. 

Accompanying Dr. Ruedemann’s paper on the Phylogeny 
of the Acorn Barnacles (JL918) is a paper by Dr. J. M. 
Clarke (1918, “Possible Derivation of the Lepadid Barnacles 
from the Phyllopods,” Proc.Nat. Acad. Sci. Washington, iv, 
pp. 38Jr-386). Clarke, accepting Ruedemann's theory with 
regard to the sessile barnacles, attempts to show that the 
stalked Cirripedes were independently evolved from the 
Phyllocarida through the Palaeozoic genera Lepidocoltus , 
Turrilepas (includes Plumulites ), and Strobikpas. 

In a discussion on these forms (1915, “Some Palaeozoic 
Fossils referred to the Cirripedia,” Geol. Mag. dec. vi. 
vol. ii. pp. 111-123), I wrote (p. 121), “ While it is doubtful 
if certain of these fossils even belong to those genera, it 
certainly still remains to be proved that any of them belong 
to the Cirripedia,” and (p. 123) “it may be said that we 
know very little of the relationship to one another of 
Lepidocoleus , Plumulites , and Turrilepas , and very little is 
known even of the structure of their shells. In none do we 
know the relation of the animal to the shell, and, except for 
the ornamentation and the downward growth of the plates, 
there seems to be no other character advanced in favour of 
their reference to the Cirripedia.” 

In spite of these remarks, although my paper is not 
mentioned, it is from these fossils that Clarke derives the 
whole of the stalked barnacles. It is, therefore, of interest 
that the zoologist Dr. H. Brocb (1923, “Zur Ahnenfrage 
der Cirripedia,” Sonderabd. die Naturw., Hf t. xliv. p. 886) 
agrees that the Cirripede nature of these fossils is problematic, 
aud thinks that they should he removed from the Cirripedia. 
In any case, he considers their inclusion in the ranks of 
ancestral forms is wrong and illogical. Dr. Broch, however, 
foes not,add anything to our knowledge of these curious 
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forms, but contents himself with a discussion of my paper, 
together with reproductions of some of the figures. 

That the known structure of these forms is misunderstood 
is shown even in Clarke's paper. He evidently still confuses 
the perfectly distinct genus Plumulites with Tumtepas. 

These genera were differentiated in my paper (1915*, 
p. 122), and it was there stated that, since it was possible to 
say positively that there were only four vertical rows of 
plates in Turrilepas, it was probable that there were four 
rows also in Plumulites ; but Clarke still speaks of “ four to 
six'’ rows. In Lepidocoleus there are only two vertical 
rows of plates. Clarke says that these two rows open back 
and front, but actually they only open along the narrow 
“ free ” margin. 

The essential structure of the forms Lepidocoleus , Plumu¬ 
lites, and Turrilepas —I do not include Strohilepas , because 
I have never examined the unique specimen—is that of a 
blade-shaped shell, the plates overlapping along the broad 
"fixed" margin, and opening along the narrow "free" 
margin. In all three forms the shell tapers off towards the 
apex, and in Lepidocoleus there is at the base a somewhat 
modified plate. Evidence is available to show that Turri¬ 
lepas had a modified plate at the base, and this makes it all 
the more probable that the so-called "cancellated" plates 
of Plumulites are the modified basal plates of that form. 
This goes far to show that these fossils cannot represent the 
" capitula ” nor the u peduncle ” of Cirripedes, but whether 
one regards them as Cirripedes or not they constitute the 
entire shell of the animal. 

By tedious and careful cleaning a number of the plates 
of Lepidocoleus entirely free from matrix, as well as of some 
median plates of Turrilepas , it can be shown that in these 
plates there is a sub-circular muscle-scar. The plates were 
selected at random, of different sizes, some from the right 
side and others from the left, and in each plate such a 
muscle-scar was found. The evidence seems conclusive 
that all the median plates of Turrilepas and both series 
of plates in Lepidicoleus had such a muscle-scar. 

When one considers that in some of these fossils there are 
as many as thirty plates in a vertical row, and each plate of 
the two rows has a muscle-scar, it is difficult to imagine any 
relationship with the pedunculate cirripedes in which one 
plate only, the scutum, has such a muscle-scar. It is true 

* See also diagnoses of Plumulites and Lepidocoleus in Withers, 1921, 
Ann. & Mag. Nat. Hist. ser. 9, vol. viii. p. 124; 1022, ibid. ser. 9, 
vol. ix. p. Go3. 

21 * 
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that during the whole o£ the Carboniferous and Triassic 
periods there have not been found any cirripede remains, 
and this is extremely curious, seeing that during these 
periods the seas teemed with marine life of almost all 
groups. However, Lepidocoleus and Plumulites range into 
the Devonian, Tunilepas (s. str.) being confined to the 
Middle Silurian, and the time-interval between the Devonian 
and the Rhsetic seems quite insufficient, if these forms be 
the ancestors of pedunculate cirripedes, for them to have 
undergone such extraordinary structural changes. There 
can be no doubt that the Rhsetic form “ Pollicipes ” rlusticus 
is au undoubted cirripede, for the structure of its plates 
differs in no way from any ordinary recent stalked cirripede. 

How, then, in the face of this evidence, can we regard it 
as proved that these Palseozoic fossils are Cirripedes ? 

Even if they were Cirripedes (and they show no characters 
sufficient to justify their reference to the Cirripedia), their 
structure renders it improbable that they could have any 
close relationship to the recent group of pedunculate 
Cirripedes. As I have said elsewhere, the main reason for 
including these Palseozoic fossils in the Cirripedia appears 
to he the great difficulty in referring them to any other class 
of animals. It is hoped before long to he able to show that 
they belong to another group. 


XXXVIU .—On a new Tapeworm from the Duck. By F. J. 
MeGGIOT, M.Sc., Ph.D. (Professor of Biology, University 
of Rangoon), and Mating Po Saw (University of Rangoon). 

The material upon which the following description is based 
was collected from the intestine of a duck in Rangoon. So 
far, the species has only been found once, but work is in 
progress to determine the frequency of its occurrence. 

Length 110-120% width 0*2. Scolex 0*26-0*37 diam. 
Bostellum 0*026-0*3 diam., extending posteriorly past ante¬ 
rior margin of suckers, armed with approximately 150 T-shaped 
hooks, 0*007-0*009 long, in two rows. Suckers armed with 
nine complete circles of hooks, the hooks decreasing in size 
internally. Proglottides broader than long, except the end 
ones, which become longer than broad. Musculature weak, 
consisting of au inner transverse layer and an outer longi¬ 
tudinal one of very much scattered bundles, each containing 

* All measurements in millimetres. 
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few fibres, extending to the subcuticula. The state of 
preservation of the musculature was poor. 

Genital pore unilateral, slightly anterior to centre of 
proglottis margin. Genital ducts pass between longitudinal 
excretory vessels. Cirrus-sac 0*58-0*84 long, extending to 
nerve. Vas deferens only slightly coiled. Testes vary from 
24 in young but mature segments to 39 in older ones, the 
usual number being 27-9-12 poral, 18-20 aporal—an in¬ 
crease in number of the poral testes being compensated for by 
a corresponding decrease in the aporal; mostly confined 
within longitudinal excretory vessels, but with a few lying 
on the vessels themselves and 2-3 external to them. B . pe- 
nelopina (Fuhrmann, 1909) from Galliformes is the only 



*5 mm. 


lUiiUietina ( Ransomia } pamundnata, sp. n. Young mature proglottis. 

ca, cirrus-sac j ov ovary; j 5., testes j v, f vagina j v.d., vas deferens ; 
vit.j vitelline gland. 


species of Raillietina with a similar extension of the testes. 
Ovary slightly poral, consisting of numerous finger-like 
outgrowths and a small central portion, occupying two-thirds 
of proglottis width. Vitelline gland compact. Egg-capsules 
40-50, extending laterally to longitudinal excretory vessels, 
and each containing 11-13 eggs, The number apparently 
increases with age; in the younger gravid segments there are 
5-6 eggs, increasing progressively to 13 in the fully gravid 
ones. The complete number can only be determined from 
sections. 

The possession of T-shaped rostellar hooks, single genital 
pores, and egg-capsules place the present form in the genus 
JRailhetina, and unilateral genital pores and eggs in groups in 
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capsules in the submenus Ransomia. Referring to a key 
previously given (Meggitt, 1920, p. 16), the species most 
closely allied is R. eyrtus (Skrjabin, 1914, p. 67), from an 
undetermined species of Anas; this may be distinguished 
from the Rangoon material by the smaller number of eggs in 
each capsule (5-8), the larger number of testes (35-40), the 
greater extent of the ovary and egg-capsules, and the short¬ 
ness of the proglottides in proportion to their width. Of the 
forms not wholly included in the key by reason of their 
incomplete description, R. cantaniana has eggs singly in 
parenchyma, R. penetrans much larger rostellar hoofs and 
more rows of acetabular hooks, R. insignis the vitelline gland 
anterior to the ovary and a persistent uterus, R. nrogalli 
larger rostejlar hooks and more testes, and R. cohti few 
testes. It is therefore necessary to create for the present 
form a new species, for which we propose the name Raillietina 
( Ransomia ) parviuncinata , sp. n. 

Type-specimens sent to Molteno Institute for Parasitology, 
Cambridge; British Museum ; Bureau of Animal Industry, 
Washington ; Indian Museum, Calcutta ; and Laboratoire de 
Parasitologie, Ecole de Meddcine, Paris. 

Literature. 



XXXIX.-—An Abnormal Specimen of the Edible Crab 
(Cancer pagurus). By W. T. Calman, D.Sc., F.R.S. 

(Published by permission of tbe Trustees of the British Museum.) 

Teb specimen here described was lent for examination by 
Messrs. Hastings and Stewart, of Hartlepool, by whom it will 
oe presented to the local museum. It is like the specimen 
which I described in 1913 (Ann. & Mag. Hat. Hist. (8) xi. 
p. 399) m having one of the walking-legs partially modified 
into the likeness of a cheliped; it differs in that the modified 
limb is one adjacent to a cheliped and that the modiBcation 
is not so complete, there being no immovable finger formed 
on the propodus. It appears to deserve description chiefly 
MWhuge it again bIiowb very clearly the “coexistence of 
aoos^rnan^ characters on the outer and inner sides of the 
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The crab is a male, and measures 146 mm. across the 
carapace. All its appendages are normal except the first 
walking-leg (fifth thoracic appendage) on the left side, which 
is considerably stouter than the other legs, and, although 
monodacfcyle, piesents many resemblances to a cheliped. 
The coxa does not differ from that on the opposite side of the 
body. The lasi-ischium is more enlarged di^tally than in 
the normal limb, and has some scanty tufts of hair on its 
anterior edge. The merus is short and thick, being 34 mm. 
long, 18 mm. wide, and 18 mm. thick (i. e., approximately 



Abnormal leg of Cancer pagurus. 


antero-posteiiorly) at the distal end; on the corresponding 
limb of the opposite side the measurements aie 46,15, and 
12 mm. respectively. Its anterior edge and upper face are 
more hairy than in a noimal cheliped. The carpus is con¬ 
siderably inflated, as in the chelipeds, but it retains marked 
characters of the walking-leg in the presence, on the dorsal 
surface, of two granulated ridges separated by a smoother 
interspace, the anterior ridge cairying also scattered tufts of 
hair, which are continued on to the anterior face of the carpus, 
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the posterior (or outer) face being quite smooth. The pro- 
podus measures 42 x 23 X 16 mm., and repeats almost exactly 
the features of the cheliped propodus except that there is no 
trace of an immovable finger, but, in the place where it would 
have stood, an irregular band of scanty tufts of hair runs 
back, on the lower anterior surface, from the articulation of 
the dactylus ; on the upper edge of the propodus, just at the 
carpal articulation, a patch of enlarged granules continues for 
a little way the granular lidge of the carpus. The dactylus 
is blunt-pointed and more strongly curved than those of 
walking-legs or chelipeds; on its outer and posterior faces 
it resembles that of a cheliped, being quite smooth, with 
scattered punctations, and having more than the distal half 
coloured black; on the lower and anterior faces the resem¬ 
blance to the dactylus of a walking-leg is unmistakable, 
there being three longitudinal bands of close-set bristles and 
a narrow longitudinal groove in the space between the two 
anterior bands. 

The chatacters of cheliped and walking-leg are united in 
this appendage, but not intermingled; for the most part they 
are separated by a plane which is longitudinal with respect 
to the axis of the limb. This is very clear in the case of the 
dactylus, but it can also be traced, though less easily, in the 
propodus, carpus, and even in the merus. The separating 
plane, however, is twisted, for, while the walking-leg 
characters in the dactylus are confined to the antero-inferior 
face, in the proximal part of the propodus they become 
antero-dorsal and in the carpus completely dorsal. 


XL .—The Application of the Law of Priority. 

By Hugh Watson, M.A. 

Thebe is much difference of opinion about the application of 
the so-called Law of Priority, set forth in the International 
Rules of Zoological Nomenclature. Some zoologists say that 
an attempt should be made to apply it strictly to every name, 
however much confusion this may now cause. Others main¬ 
tain that it should only be applied to cases where there already 
is confusion, owing to the same name being in use for 
different animals or different names for the same animal, and 
ihey object to names that everyone has used for certain 
for generations being changed or transferred to other 
forms becarae iheir present use is found not to accord strictly 
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with the letter o£ this u Law.” They think that these cases 
should be submitted to the International Commission on 
Zoological Nomenclature, which has plenary power to suspend 
the application of the Rules to such names. Both parties, 
however, concur in wishing that there was more agreement 
on this subject, and each deplores the fact that other zoologists 
are so foolish as not to hold the same view as they do. But 
agreement is only likely to be reached if the arguments on 
both sides are first put forward for consideration ; and I have 
been urged to try to make clearer some of the reasons why 
so many zoologists and paleontologists are opposed to the 
strict application of the Law of Priority to every single case. 


L 

The Law of Priority was established in order, if possible, 
to eliminate confusion and attain uniformity in zoological 
nomenclature. Yet it is evident that to change a name that 
has been uniformly applied to a particular species or genus 
for very many years simply introduces confusion where there 
is none. Why, then, is it ever sought to apply the Law of 
Priority to such cases? The answer usually given is that 
the confusion introduced will be only temporary, and that it 
is only by investigating and rigidly applying the Rules to 
every case that ultimate uniformity is likely to be established. 
The priority purists maintain that it is necessary to increase 
confusion at present in order to establish a better state of 
things when the period of transition is over. 

But will the period of transition ever be over? When a 
competent authority laboriously investigates the antecedents 
of a name and tells us that it is invalid according to the Law 
of Priority, this does not settle the matter; for very frequently 
another authority will disagree with the first, or will question 
the validity of the new name which is proposed in the place 
of the old one, and thus endless disputes arise and confusion 
is perpetuated. For example, certain able writers have for 
several years been endeavouring to bring the nomenclature 
of snails and slugs into strict conformity with the Rules. 
Yet the conclusions which they have published from time to 
time, instead of having produced uniformity in nomenclature, 
have often simply initiated disputes. The views expressed 
by one malacologist will be taken exception to by another, 
who also bases his conclusions on the Law of Priority ; or 
the same writer will himself change his opinion about the 
validity of names the use of which he formerly upheld. 

Many illustrations might be given of the confusion that is 
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caused by always attempting strictly to apply the Law of 
Priority. Consider, for example, the case of the two common 
species of Cochlicella. Nearly all of the older writers called 
the more pointed species acuta Mull., and the more ventricose 
one ventricosa Drap. or ventrosa Fer.—singularly appropriate 
names. Then Bourgnignat said that the ventricose species 
should be termed barbara Linn. Later, however, other 
authorities stoutly maintained that it was the more pointed 
species which was really Linne’s barbara , and also that the 
ventricose form was the true acuta of Muller. Accordingly, 
these names were transposed. The result of this transference 
of names from one species to another is that if anyone refers 
simply to barbara Linn, or acuta Miill., it is impossible to 
know of what species he is speaking. And now that this 
utter confusion has been created by the priority purists, they 
tell us that probably the usage of the older authors was the 
correct one after all *. 

But it is unnecessary to give further examples in order 
to prove that the strict application of the Law of Priority to 
every case is never likely to lead to stability in nomenclature. 
For it is evident that, so long as people minutely investigate 
the antecedents of old names, they will always be discovering 
new facts bearing upon their validity : specimens labelled in 
the handwriting of the older authors will be found in obscure 
collections; the dates of publication of ancient books will 
prove to differ slightly from what had been thought 

S robable; and other facts will continue to come to light, 
emanding renewed changes in the future. Moreover, different 
authorities will continue to regard the same facts from 
different points of view, and to draw opposite conclusions 
from them, as they do at present. Thus the confusion caused 
by the attempts to discard generally accepted names, or to 
transfer them to other genera or species, will not be temporary, 
but perpetual, jf it is sought always strictly to apply the 
Buies to such cases regardless of the consequences. And 
this wiU be so even if the Rules themselves never change. 
If they do change, it is still more obviously futile to upset 
our nomenclature in an attempt to bring every name into 
strict accordance with the present Rules. Nevertheless, as 
science progresses, our concepts gradually become modified 
with the acquisition of new knowledge ; and if our system of 
nomenclature is to keep pace with the progressive evolution 
of our ideas on classification etc., it also must be modified 
from time to tame. 

* See Raaafcrd and Woodward, Proc. MaJac. Soc. vol. xiv. 1920, 

pp. 80-8& 
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It seems clear , therefore , to attempt strictly to apply the 

Law of Priority to old and generally accepted names will only 
result in confusion which is likely to be perpetual . 


II. 

Some writers, however, have put forward other reasons for 
strictly applying the Law o£ Priority to every case. It has 
been maintained, for example, that this should be done in 
order to render justice to our predecessors. But surely we 
render scant justice to our predecessors if we reject the names 
that they generally employed because we find that their use 
does not strictly accord with certain rules which were not 
formulated when these names were originally established. 
Let us consider a single example. What justice do we render 
to any of our predecessors by discarding the specific name 
limbata Drap., 1804, which they all gave to a common species 
of Hygromia , in favour of the name odeca Locard, 1882, 
which its author did not intend to be applied to that species, 
simply because in 1778 Da Costa was so ill-advised as to give 
the name Helix limbata to a species of Planorbis that had 
been twice named already—an action which subsequent 
writers generously ignored?* And in those cases in which 
it is sought, on the technical grounds of priority, to replace a 
name that has long been in general use by a still older one, 
it will generally be found that the reason why the older name 
fell into disuse was that it was originally proposed in a vague 
or unsatisfactory manner, and its revival will therefore do no 
honour to its author, but will rather do an injustice to the 
man who subsequently named and described the genus or 
species more adequately. It is therefore evident that if we 
were strictly to apply the Law of Priority to all cases we would 
not be rendering more justice to our predecessors , but often less . 

III. 

It has also been urged that a scientist should always care¬ 
fully investigate the priority of the names that he uses in 
order to show that he possesses the erudition necessary for 
scientific research. But to piove that one is a good biblio- 
philist does not show that one is also a good scientist. On 
the contrary, it is evident that the more time that a man 
shows he has spent poring over ancient books in libraries, 
the less time can he have devoted to studying Nature at first 

* The reason for applying the name odeca to this species is because it 
is now thought that Locard was mistaken in regarding the form to which 
he ga\e this name as specifically distinct from limbata Drap. 



332 


Mr. H. Watson on the 


hand, and the less original knowledge can he possess of natural 
science. And, in any case, no one but a pedant would seek 
to justify the strict application of the Law of Priority on the 
grounds that it gave him an opportunity of displaying his 
erudition. That such a reason should have been put forward 
is good evidence of the weakness of the other alleged reasons 
for strictly applying the Law of Priority to every case. 
Moreover, the exaggerated importance that has become 
attached to the subject of strict priority has not only made 
people spend much valuable time in disputes about nomen¬ 
clature, which might have been devoted to scientific research, 
but it has also led to the premature publication of hundreds 
of new and unnecessary names, in order to try and gain that 
priority which certain authors and editors now so greatly 
desire—and every systematist knows how much this has 
interfered with the progress of systematic zoology. It would 
thus appear that , besides creating endless confusion , the attempt 
invariably to apply the strict letter of the Law of Priority 
leads to much time being diverted from scientific research , tends 
to encourage pedantry , and generally retards the progress of 
zoological science . 


IV. 

It is sometimes forgotten that zoological nomenclature is 
not a branch of science, but a branch of literary art. To 
discern and to understand the facts of Nature—such is the 
business of the natural scientist; but creation and expression 
belong to the province of the artist. Now the general 
principles of art are quite different from those to which a 
scientist is accustomed, although they apply equally to all 
the manifold branches of art, even if that word be used in 
its very widest sense. And if we study closely the history of 
artistic development bom the earliest times to the present 
day, we see that one of the fundamental principles or art is 
this: that success in art is only achieved when the whole 
energy of the artist is freely devoted to attaining the end he 
has in view, every detail of his work being moulded by him 
into harmony with the spirit of the whole; while, on the 
other hand, decay in art seems invariably to take place if the 
artist devotes himself to the strict carrying out of precise 
rules and regulations about the means which he should 
employ to attain his end. We see the effects of this principle 
clearly revealed in the evolution of almost every branch of 
art in any age—in ancient Egyptian painting or modern 
English literature, in classical architecture or the ritual of 
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the Mediaeval Church, to name but a few examples.^ Over 
and over again the establishment of definite rules which the 
artist was enjoined strictly to follow appears to have resulted 
in the downfall o£ that bianch of art which the rules were 
designed to aid. Indeed, a general survey of the history of 
man’s many efforts to express himself forms a striking con¬ 
firmation of the fact that the letter killeth but the spirit 
givetli life. 

Now, is it likely that a general principle that seems to have 
applied to every other art will not apply to the ait of zoolo*« 
gical nomenclature, and that here alone success instead of 
failure will follow a meticulous adherence to conventional 
rules in every case ? Surely it would be unwise to ignore in 
this manner the lesson that history so clearly teaches. For 
in the past man’s efforts to express his ideas have resulted in 
repeated failure when he has hound himself to the strict obser¬ 
vance of conventional rules as to the means he should take to 
achieve his end . 


V. 

The scientist introduces order into his conceptions of natural 
phenomena by explaining them’ in terms of the interaction of 
invariable rules, which we speak of as the Laws of Nature. 
It is therefore not surprising that the scientific mind easily 
falls into the error of thinking that order can be best introduced 
into nomenclature by the strict application of invariable rules, 
forgetting the fundamental difference that exists' between the 
art of expression and the understanding of phenomena. Thus 
some scientists insist that any freedom from the invariable 
application of the Rules must inevitably produce chaos in 
nomenclature, and it is therefore necessary to show why this 
assumption is false. 

It is a sound principle of all art that each work must be 
fashioned so as to serve its purpose as well as possible. Now 
the purpose of a name is to indicate clearly to others wliat 
one is speaking of, without having to describe the thing at 
length. Therefore, that name best serves its purpose which is 
most intelligible to those whom one is addressing. 

In ordinary speech this criterion of intelligibility is what 
guides us in the choice of names; we observe no precise 
rules of priority, and the result is a minimum of confusion. 
Even when new names have to be introduced for new inven¬ 
tions, no chaos results. I call the thing with which I am 
writing a “ fountain pen,” not because I know that this name 
was the first to be employed in literature for such an instru¬ 
ment, but because it is the usual name for it and therefore 
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the most intelligible. But supposing some committee of 
pedants were to decree that all names introduced into the 
English language since 1758 or any other date were to be 
used strictly according to a law of priority which they had 
formulated, regardless of the present use of the names, then, 
indeed, chaos would result. 

Exactly the same principle applies to the Latin names of 
animals. No chaos can possibly arise through the retention 
of all names that are in general use for particular animals, 
and are therefore generally intelligible ; it is the changing of 
these names that causes such endless confusion. The object 
of every paper is to convey one’s ideas to other people, and 
it is evident that this purpose can best be achieved by using 
names that are generally intelligible, instead of others with 
which no one is familiar. When there already is confusion 
owing to different names being in current use for the same 
genus or species, or the same name for different genera or 
species, it is another matter. Nearly all zoologists agree 
that in such cases the Rules should be strictly applied, and 
accordingly those names that the majority think the Law of 
Priority requires will be the most generally used, and there¬ 
fore those which the criterion of intelligibility would also 
suggest should be adopted. In any cases in which there 
might be a difference of opinion as to whether the use of a 
certain name for a particular animal was sufficiently general 
for less confusion to be caused by its retention than by the 
application to it of the Law of Priority, the view adopted by 
the majority of authors would of itself soon decide the matter, 
if it had not been settled by the question having been referred 
to the International Commission on Zoological Nomenclature, 
in accordance with the resolutions on page 890 of the Report 
of the Ninth International Congress, to which I shall refer 
again later. 

We see 9 therefore , that no confusion should result from not 
seeding to apply the Laio of Priority to those cases in which 
none actually exists at present . 


VL 

An attempt has been made to show that even if all zoologists 
agreed that it was desirable to investigate the history of every 
name in general use, and strictly to apply the Law of Priority 
to each case, it would lead to endless confusion instead of to 
uniformity. There is, however, no need to demonstrate that 
this result is inevitable if some are willing always to apply 
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the Rules strictly, while many others are not. It is obvious 
that no priority purist can possibly expect his methods to 
achieve uniformity in nomenclature if he cannot persuade 
practically all of us to adopt them. Yet it is well known 
that a large number of eminent English zoologists and 
palaeontologists remain strongly opposed to the strict applica¬ 
tion of the Law of Priority to every case. And even those 
who insist that the Rules should always be applied often 
ignore one or two of them in practice, and may even abandon 
them altogether in private conversation, preferring to be 
intelligible rather than conventional. 

In foreign countries there is the same widespread opposition 
to the invariable application of the Law of Priority. Read, 
for example, what one of the most thoughtful students of 
French snails wrote about the Law of Prioiity in chapter xiii. of 
his important work on 6 Le Polymorpliisme des Mollusques 
de France ; *. Or listen to this extract from a paper by a 
well-known American palaeontologist :— u After the nomen¬ 
clature has been revised it will be stable until somebody 
revises it again, just so long and no longer. Every new 
reviser ... is liable to interpret the case differently, and each 
difference in the interpretation of some obscure or minor point 
is liable to result in a whole series of alterations of well- 
known and important names. . . . The plain fact of the case 
is that scientific nomenclature has come to a pass where the 
common name of the species is the only name with any 
permanency or prospect of permanency, and it is necessary 
to use it. . . in order that one’s readers—aye, even other 
systematists—shall know what animal is under discussion.... 
To-day [scientists] write descriptions under a scientific name 
dug out of some old-forgotten treatise .. . and then explain 
by means of the 4 dear old familiar name of the text-books/ 
or the still dearer vernacular name, what animal it is that 
they are describing. Fashions change ; not always in the 
way of progress ” t* 

But it is unnecessary to look further than the volume issued 
by the Ninth International Congress of Zoology, held at 
Monaco in 1913, in order to see how widespread and insistent 
is the opposition to the strict application of the Law of 
Priority to every case. The first paper read before the 
Section of the Congress devoted to nomenclature was by 

* Coutagne, M&n. Soc. Agr. Sci. et Ind. Lyon, ser. 7, vol. iii. 1895, 
pp. 412-428. 

t Matthew, * Science/ n, s. vol. xxxvii. 1913, p. 789. 
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Prof. Brauer of Berlin : to indicate its nature one need only 
give its title, which reads (translated) “ The Necessity for 
the Limitation of the Law of Priority ” (p. 815). Cossinann 
of Paris said that the Rules were established by the Congress 
solely to introduce order, and not to encourage bibliophilisis 
to renew continual researches about priority in more or less 
obscure works; for these so-called rectifications produced 
perpetual confusion and loss of precious time, to the great 
detriment of anatomical, biological, or phylogenetic research, 
which alone had a scientific interest. He therefore pleaded 
for a wise and discrete application of the Rules (p. 822). 
Prof. Monticelli of Naples presented a petition from the 
Italian Zoological Union in favour of establishing definite 
exceptions to the Law of Priority (p. 824), which Prof. Grliigi 
of Bologna said was what the majority of Italian zoologists 
desired (p. 828). Prof. Williston of Chicago said (p. 827), 
“ I think I am safe in saying that the majority of American 
Zoologists are opposed to the rigid application of the law of 
priority. The American Zoological Society, the American 
Entomological Society and Paleontological Societies certainly 
are . .. (p. 828), the majority desire such modifications in the 
Code as will permit the retention of names that have long 
been in hbb without regard to priority.” Sir Sidney Harmer 
communicated a protest signed by twelve zoologists resident 
in India against the strict application of the Law of Priority 
in all cases (p. 829), and he himself maintained “ that the 
time had eome for admitting exceptions to the Law of 
Priority, partly on the ground that finality has not been 
obtained and does not seem likely to be obtained by depending 
entirely on this law” (p. 830). Prof. Navas of Saragosa 
pleaded for more liberty; instead of adding to the rules and 
exceptions, he would wish to curtail them (p. 831). Never¬ 
theless, the members present unanimously adopted the 
proposition made by Prof. Brauer to add to the Rules of 
Nomenclature an article admitting exceptions to the Law of 
Priority, (1) when its application would have involved 
transferring a name from one genus or species to another, 
(2) when a name had been used in scientific works for a genus 
for fifty years prior to 1890, or (3) when the name with 
priority had gained no entrance into scientific classification 
for twenty years $ the exceptions to be approved and published 
by the International Commission on Nomenclature after 
examination by a subcommission of specialists (p. 831). 

Lastly, let ns proceed to the Report of the International 
Commission itself (pp. 852-891). The Commission fully 
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admitted that the attempted imposition of the Law of Piiority, 
as they had formulated it, had been received with a storm of 
indignation (pars. 61, 65, 68, 94, etc.), that the President 
and Secretary of the Commission at the Berlin Congress had 
earnestly appealed for exceptions to be allowed (par. 94), and 
that they themselves felt veiy keenly the inconvenience of 
the Law (pars. 95, 98). They said t'iat they were op osed 
to admitting exceptions into the Code of Pules (pars. 95, 97), 
but they formally and unanimously recommended to the 
Congress that wherever the strict application of the Rules 
“will clearly result in greater confusion than uniformity” 
they should be empowered to suspend their application after 
the case had been duly published and considered (pars. 112- 
116). The resolutions embodying this recommendation were 
atterwards unanimously approved by the Section on Nomen¬ 
clature of the International Congress (p. 892) ; for it is 
evident that the object of Prof. BrauePs proposed new article 
should be equally attained by limiting the application of the 
Rules in tins manner. 

It is clear, theiefore, that those who insist on the strict 
application of the Law of Priority to every case, regardless 
of the confusion created, are acting contrary to the wishes of 
the International Congress and are ignoring tire resolutions 
adopted at the Monaco meeting. 

If we also consider all the other facts mentioned above, is 
it too much to ask zoologists to agree not to rake up the 
antecedents of old generally accepted names with a view to 
finding possible technical flaws in their validity? Or, if 
such flaws are discovered, will they not agree to submit the 
cases to the International Commission on Zoological Nomen¬ 
clature in accordance with their resolutions mentioned above, 
instead of ignoring these resolutions and perpetually intro¬ 
ducing confusion into our nomenclature in cases where none 
existed ? For, apart from the other reasons already given , it 
is manifest that the strict application of the Law of Priority 
to every case can never produce uniformity when so many able 
zoologists in all countries are opposed to this action ; and also 
that those who insist on always strictly applying the Rules 
regardless of the confusion entailed are ignoring the resolutions 
unanimously passed at the last International Congress of 
Zoology. 


Ann . & Mag. A T . Hist. Ser. 9. Vol. xiv. 
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XLL—Solenodonsaurus, Broili , a Seymouriamorph Reptile. 
By Helga S. Pearson, M.Sc., University College, London. 

Broili has recently* given the name Solenodonsaurus 
janensehi to a specimen from the Upper Carboniferous of 
Niirschan (Bohemia) -which, in 1905, Knowing only half of 
the slab in which it is preserved, he had mistaken for the 
raehitomous Labyrinthodont Cochleosaurus loliemious , Fritsch. 
The fortunate discovery by Prof. Janensch of the reverse 
half of the slab in the Berlin University Geological Museum 
enabled Broili to give a fuller account of this specimen, and 
to show that it is really a Cotylosaurian reptile, and not a 
Labyrinthodont f. 

Another specimen of this genus, from the same beds, has 
come into the hands of Prof. L). M. S. Watson, at whose 
suggestion I am giving the accompanying figures and 
description. He points out that its affinities are rather with 
Seymouria than with any other known Cotylosaur. 

Of actual bones those of the anterior end of the skull are 
alone preserved. The rest of the specimen consists of 
impressions on the matrix. Among these can be recognized 
that of the left squamosal, with parts of the tabular, supra- 
temporal, postorbital, quadrato-jugal and jugal articulated 
with it (fig. 2), and those of a proximal end of a humerus, 
three vertebral neural arches, a part of the ventral armour of 
scutes, several scattered ribs, and a small group of meta- 
carpals and carpals (fig. 3). 

Skull. The skull is only about one-third the size of that of 
Broili’s specimen, which is in agreement with the evidence 
from the vertebrae that the animal was a very young oue. 
The surfaces of the hones are marked with a characteristic 
sculpture of pits shallowing out into radiating grooves which 
follow the lines of ossification $ it is much too diffuse and 
irregular to be described as a honey-comb structure. 

Frontals, prefrontals, nasals, lachrymals, and maxillae are 
present, the lateral bones pressed outwards to form a flat 

* Broili, “ Em Cotylosaurier aus der oberkarbonisclien Gaskolile von 
Niirscban in Bohmen, ?; Sitzungsberichte der Bayeriscben Akademie der 
AViHsenschaften, Math.-naturwiss. Abt. 1924. 

t Broili, <£ Beobaclitungen an Cochleosaurus bohmicus, Fritscli,” 
PalsBontographica, toL Hi. 1905, p. 1. 
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PH AX 



The remains of a young individual of Solenodonsaurus ?anenschi f Broili, 
from the Upper Carboniferous of Nurschan, Bohemia. The anterior 
hones of the skull aTe alone present; the rest is represented by 
impression. 4 natural size. 

fx.nab.= external nans; pr.= frontal; hum. = humerus; laoh.— la¬ 
chrymal ; man. == mandible, max.= maxilla; nas.= nasal; NEtna.= 
neural arches; p.max.= premaxilla; pbfb = prefrontal, s.tbm.» 
suprartempoxal; squ.= squamosal; tab. =; tab alar; v.scu.=ventral 
scutes. 



340 


Miss II. S. Pearson on 


plate with the dorsal ones; their relations may best be made 
out from fig. 1. Sutures are a little hard to determine, owing 
to the fine splinter-like character of the bone. The lachrymals 
extend in the primitive reptilian manner from the orbit 
behind to the nostril in front. The premaxillre are incomplete 
and flattened forwards; a groove in the matrix appears to 
represent the displaced palatal process of the left one. 

The anterior end of the right mandible is in place opposite 
the right maxilla ; the tooth-seiies on maxillae and mandible 
is incomplete, but many of the teeth are well preserved and 
are of the characteristic type described by Broili—slender, 
recurved at the tip, and with a median groove at the base; 
just as in his specimen the anterior and posterior teeth are 
smaller than those between. 

Fig. 2 is of a plasticine squeeze from the impression of the 
left squamosal, tabular, and adjoining bones. (In figs. 1 
and 3 two fragments of the slab have been removed from 
the posterior end of this impression to show the vertebrae 
concealed beneath them.) The small otic notch is well 
shown, with the projecting horn of the tabular above it. 
Anterior to the tabular is a narrow strip of supra-temporal ; 
this passes forwards, in front of the anterior border of the 
squamosal, above a flat area of bone which appears to be 
divided into two by an antero-posteriorly running suture, 
and to represent the posterior portions of a postorbital and 
jugal. The squamosal, whose surface is thrown into wavy 
ridges, articulates with these two bones in front, with the 
supra-temporal and tabular above, and with a splint-like 
quadiato-jugal below. 

Vertebrce. The vertebral column is represented by the 
impression of the neural arches of three veitebrae in aiticula- 
tion with one another, and by the rather unclear impression 
of part of a single centrum at some distance from them. 

The neural arches show that the animal must have been 
Tery young, for their lateral halves are not yet fused; each 
area is lying with its inner surface uppermost, flattened out 
into the same plane as its fellow, which it barely touches 
along its dorsal edge. The arches are squat and low, as in 
Seymmria , the zygapophyses wide apart, and the neural 
spines apparently undeveloped. (In Broili's adult specimen 
the shape of the lower part of the arch, with widely separated 
zygapophyses, is essentially the same as here, but neural 
spines have been developed dorsally as flat median plates.) 
The exposed inner surface of each half-arch shows a rough¬ 
ened semilunar articular facet for the opposite half above the 
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STEM. OT.N 



Drawing from a plasticine squeeze of the impression of the left squamosal 
and adjoining bones. | natural size. 

jUG.=jugal; ot.n.= otic notch; f,ob.= postorbital; qu.j.= =quadrato- 
jugal; s.TEM.=supra-temporal; squ.= squamosal; tab.= tabular. 


Fig. 3. 



Drawing from a plasticine squeeze of the impression of the postcranial 
parts, i natural size. 

CENT.=centrum; hum.= humerus; neur.= neural arches; 
man, s= menus; ven.scu.= ventral scutes. 
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neural canal, and a similar facet where it rested against the 
centrum below the neural canal. 

Of the centra belonging to these three arches there are no 
certain signs, but the plasticine squeeze of the incomplete 
isolated centrum just mentioned (see fig. 3) has a V-shaped 
depression in its flank which appears to be that for reception 
of the pedicel of the neural arch. 

Ribs. The ribs, of which there are upwards of half-a-dozen 
fragments scattered about the slab, are single-headed (unlike 
Seymouria ribs) and essentially similar to those of Broili’s 
specimen. 

Ventral scutes. Anteriorly, by the side of the squamosal, is 
a little group of narrow ventral scutes, overlapping each 
other like tiles to form a close armour. The impression 
probably represents their inner surface. Two rows of these 
scutes on the right side of the impression meet an indistinct 
third row at a wide angle ; this must have been the position 
of the mid-ventral line of the animal. One or two isolated 
scutes further back behind the ribs show that in shape each 
was a short spindle, with a groove stretching halfway along 
one side where it overlapped a projecting ridge on the neigh¬ 
bouring scute. Scutes of this type are known in no other 
reptile. 

Humerus . The squeeze of the humerus, which lies just 
behind the patch of ventral scutes, shows chiefly its distal 
end. The big entepicondyle typical of Labyrinthodonts and 
Cotylosaurs is overlapped by matrix, through which, however, 
its outline can be detected (I have dotted it into fig. 3). The 
proximal end, which should stand out as a plate at right 
angles to the distal, is, as in Broili’s specimen, crushed and 
partly broken away. 

Digits . The manus (which lies so far out to the side that I 
have not included it in fig. 1) is represented by four meta- 
earpals, two of them incomplete, and a few phalanges, as 
shown in fig. 3. 

Measurements* 

mm. 

Width across top of rirull between orbits10 
Length from front of orbit to back of nostril .... about 20 

Length of nasal bones .. „ 18 

Depth of mandible beneath orbit ... „ 5-5 

Breadth of distal end of humerus at its widest part. „ 9*5 

Breadth of shaft of humerus at its narrowest part„ 5 

Distance between the prezygapophysis of one neural 

arch and that of the next, when articulated ., „ 6*7 

Height of neural canal.. „ 2*3 

Length of the two complete metacarpals 6 
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Conclusion . Broili has already shown that Solenodonsaurus 
is a Gotylosaur. The shape of its neural arches, the presence 
of a small otic notch in the skull, and the general Labyrintho- 
dont appearance of the latter further justify its inclusion 
in Watson’s order Seymouriamorpha the most primitive 
division of the Ootylosaurian group, hitherto occupied by 
Seymouria alone. 

Differences from Seymouria , showing an advance in the 
direction of the later Cotylosaurs, lie in the single-headed 
nature of the rib 3 and in the growth of prominent neural 
spines in the adult. The sharp recurved teeth with a median 
groove at their base, veiy similar to those in some of the 
Mierosaurs, are also different, for the Seymouria tooth is 
folded like that of a Labyiinthodont; teeth, however, are 
never a character of much systematic value. 


BIBLIOGRAPHICAL NOTICE. 

Bacteriology: a Study of Microorganisms and their Relation to 
Unman Welfare , discussing the History of Bacteriology , the Nature 
of Microorganisms and tlieir Significance in connection with 
Pathology, Hygiene, Agriculture , and the Industries . By H. W- 
Conn and Haeold J. Conn. Baltimore i 'Williams and Wilkins 
Company, 1923. 8vo. Pp. 441. 

The intention of the authors of this volume can be best explained 
by the following extracts from their preface:—“Early in 1916 a 
conversation between the authors of this book brought out the fact 
that there was need of a textbook in bacteriology which should 
deal with general bacteriology and its applications both to medicine 
and to agriculture. This book, growing out of that conversation, 
is intended primarily for college classes in first year bacteriology, 
composed partly of students who intend further specialization and 
partly of those who plan to take no further work along this line and 
wish a general knowledge of the important applications of bacteri¬ 
ology, as well of the principles that underlie it.... Another thought 
kept in mind in planning the hook was the historical treatment 
of the subject. There is no science that has had a more intensely 


♦ Watson, u A Sketch Classification of Pre-Jurassic Tetrapod Verte¬ 
brates/’ Proc. Zool. Soc. Lond. 1917, p. 17L 
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interesting history than bacteriology ; and yet few textbooks treat 
it in more than an incidental fashion. No discussion of the history 
of bacteriology was known by the authors which was brief enough 
for use as an introduction to a course of bacteriology and at the 
same time sufficiently interesting to appeal to the student’s imagina¬ 
tion ; yet, as a matter of fact, there is no way of arousing a student’s 
interest in bacteriology than by giving him an account ot the 
discoveries that led to its development. ... One other matter that 
has not been handled in the conventional way is the inclusion of 
plant pathology in the part of the book dealing with animal and 
human diseases. The logic of this is evident; and the only justifica¬ 
tion for the usual arrangement of plant diseases with agricultural 
bacteriology is that the knowledge of them is of practical value to 
agricultural rather than to medical students. It is hoped that the 
plan adopted in the book will give the student the idea that animal 
and plant diseases are not, after all, so very different. 

“The death of the senior author in the spring of 1917 made it 
necessary for the junior author to complete the work alone. At 
that time, however, the first draft of those sections which the senior 
author was writing was practically finished; so there is good 
reason to believe that the general plan of the book is essentially 
the same as it would have been had he lived to help in completing 
it. His death, together with the disturbances of the last few years, 
have, however, resulted in delaying its publication.” 

The first Part is devoted to general bacteriology, its history, and 
the activities of microorganisms; Part II. to non-pathogenic 
organisms, dairying, the soil, and miscellaneous industries, as the 
preservation of food, fermentation, and sera. Part III. treats 
of pathogenic organisms causing diseases, immunity, sanitation; 
water and sewage, plant diseases, both bacterial and fungus. 
Part IV. is an appendix treating of media-making, characterization 
of bacteria, and reaction of media and hydrogen ion concentration. 

The author is to be commended for his carrying out of his task. 
His language is easy to follow, and, though he explains technical 
terms, he rarely uses them, so that not only students but others 
may readily understand the enormous influence exercised by these 
minute organisms upon human life and activities, direct or at 
seeond hand. The illustrations aTe the weakest part of the book; 
they are black and somewhat coarsely drawn. Pages 43 to 54 
have been reprinted since the rest of the work was printed, 
presumably rewritten. . B. D. J. 
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XLII.— Coleoptera : Ptinidse and Anobiidse of the Seychelles . 
By Hugh Scott, M.A., Sc.D., F.E.S., Curator in Ento¬ 
mology, University Museum of Zoology, Cambridge. 

This paper is an account of the Ptinidjs and Anobiid® 
obtained in the Seychelles Islands by the Percy Sladen 
Trust Expedition under Professor J. Stanley Gardiner in 
1908-1909. It also contains descriptions of three new Iudo- 
Malayan species, published here because they are very closely 
allied to a group of Seychellean forms. Excepting the cos¬ 
mopolitan Anobiid Lasioderma . serricome, no member of 
either of these families has before been recorded from the 
Seychelles. In the Paris Museum I saw some Anobiids 
collected in the islands by Ch. Alluaud in 1892, but these 
had not previously been studied; they have now been 
worked out, and are included in this report. The Seychellean 
representatives of these families now amount to 8 species 
of Ptinid®, all referred to Ptinus, and 20 species of 
Akobiid®, belonging to 11 genera; these 11 genera fall into 
8 out of the 8 subfamilies recognised in the recent catalogue 
(Pic, 1912) of Anobiid.®, Anobiin® being represented by 
1 genus and 1 species, Xyletinin® by Lasioderma serricome, 
and JDoecatomin® by 9 genera and 18 species, three of the 
genera being described as new. All the species of both 
families (except L. serricome) are described as new *. 
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Comparison with Faunas of other Islands.—As in the intro¬ 
duction to my last paper on Seychelles Coleoptera*, I give 
here a table o£ the numbers of genera and species of these 
two families found in several groups of remote islands, the 
faunas of which happen to have been well worked out:— 

PtINID^J. AjTOBIIDjE. 



Genera. 

Species. 

Genera. 

Species. 

Seychelles ... 

... i 

3 

11 

20 

Hawaiian Is. . 

... — 

— 

6 

188 

Madeira . „... 

6 

18 

5 

8 

Canary Is. .., 

7 

20 

7 

19 

Cape verde Is. 

4 

4 

<?)3 

3 

St. Helena ... 

1 

1 

(?)2 

5 


The figures for the Hawaiian and Atlantic islands can 
only be taken as approximate. The sources of information 
used are * Fauna Hawaiiensis ’ and, for the Atlantic islands, 
the works of Wollaston on the several archipelagoes. I have 
also gone through Pic's Catalogues of PTiNiDiE and Anobiiu® 
(both published in 1912) for additions to these faunas, but 
have not searched more recent literature. The number of 
genera given above for the Atlantic islands is sometimes 
doubtful, and does not always agree with the lists in the 
older works, owing to subsequent changes in, or doubt as to, 
the generic position of certain species. The outstanding 
fact is the great number of ANOBiinae in the Hawaiian 
Islands, 134 out of the 138 species being accounted for by 
complexes of endemic forms belonging to 3 generaf, two 
of which are unknown and the third almost unknown from 
outside those islands. The only approach to this in the 
Seychelles is in the small complex of species belonging to 
the new genus Nesotheca , which, however, has a representative 
and close allies in the Indo-Malayan Kegion. 

Localities and Distribution.—The Ptinids and Anobiids 
obtained by the Expedition were all collected in the moun¬ 
tainous islands of the Seychelles proper. All were taken by 
myself or by Mr. H. P. Thomasset; therefore no collectors’ 
names are added to the detailed records. None were found 
in, nor have any to my knowledge been recorded from, the 
various groups of coral-islands in the same region. The 
species were nearly all obtained exclusively in the endemic 
forests which remain at considerable elevations in Silhouette 
and Mahd, or in the endemic forest of “ Coco-de-mer w 
palms in Praslin: the only exceptions to this statement 

* Trans. Linn.Soc. Loud. ser. 2, Zool. xviii, p, 186 (1922). 

+ Mdaobiw r with 12, Xylctobius with 52, and Mirosternus with 
70 specific 
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are (1) the cosmopolitan Lasioderma serricome , not taken by 
the Expedition at all, but previously found by Brauer in 
Mahd, in cigars; (2) Mirostemus alluaudi, described from 
a single specimen taken by Alluaud in 1892 in the highly 
cultivated island of La Digue; (3) Falsogastrallm sey- 
chellensis, which was found in cultivated places near seaUevel 
as well as at higher elevations. The other species were in 
many cases associated with the highest and dampest forest- 
areas, and this applies especially to Nesotheca, Metatheca, 
Dorcatoma insulana , etc.; several were found in fungi—e. g., 
Metadorcatoma peculiar is, Dorcatoma insulana, and many (if 
not most) of the species of Nesotheca . # 

Affinities.—Of the three species of the world-wide genus 
Ptinus, P. gothicus certainly and possibly the others also 
seem to resemble Mascarene or Madagascar species ; but 
there are many other described species, especially Oriental* 
which I have not seen, and I canuot say whether some of 
them may not also have affinities with the Seychelles species. 
Among the Anobiux®, the genus Falsogastralius was erected 
for a Eormosau insect, but Gastralius, which it closely resem¬ 
bles in many points, appears to be known from most parts 
of the world. The Seychelles representative of Petalium 
closely resembles a Madagascar form of that very widespread 
genus. The Seychellean Mesothes appears to be very distinct 
from its congeners, which are known from Europe, Mada¬ 
gascar, and Japan. Mesocoelopus, Ctenocara, and Dorcatoma 
occur in most parts of the world ; each has a single repre¬ 
sentative in the Seychelles, found under conditions which 
lead one to suppose that they are, respectively, endemic; 
remarks are made under each of these species about its 
relationship with its congeners, but it cannot be said at 
present that the Seychellean forms show a definite affinity 
with the species of any one region* The genus Mirostemus 
was known hitherto only from the Hawaiian Islands (the 
few Central. American or Antillean insects subsequently 
placed in this genus being apparently referable elsewhere), 
in which it forms a complex of some 70 species; it is 
remarkable that there occur in the Seychelles two species 
which I can only place in this genus, though they exhibit 
certain anatomical features which probably do not occur in 
any of their Hawaiian congeners, and which may necessitate 
the erection of at least a distinct subgenus in the future* 
The species of the new genera Metadorcatoma, Nesotheca s 
and Metatheca are probably all endemic, though it is note¬ 
worthy that Nesotheca has a representative in Tenasserim, 
while the two other Indo-Malayan species described below 

23 * 
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are closely allied to Nesotheca , but are referred to the new 
genus Paratheca. 

Anatomical Points.—The hind wings have been examined 
in every species except Canocara subplana and Mesothes 
tenuibrachium , and no cases of reduction or atrophy of these 
organs have been found. Palpi of remarkable form are 
described in Mirostemus and Nesotheca (pp. 371 and 387). 
The deep pits on the metastemum of Nesotheca are also 
worthy of note (pp. 388-390). This genus, moreover, exhibits 
a complex of species, some of which are indistinguishable by 
external characters, but which in the form of the <pdeagus 
show remarkable constancy within each species, and striking 
differences between the species (figs., pp. 398-417). Two 
cases of variability in the sedeagus, consisting of the partial 
or entire doubling of a large spine, are figured (pp. 410,413); 
and certain malformations of this organ, associated with 
the presence of Nematode worms, have come to light, but 
these latter must form the subject of a separate paper. 

The types and a first set of all the new species will be 
placed in the British Museum, with the exception of Miro¬ 
stemus alluaudi , the unique example of which is in the Paris 
Museum. A second set will be kept in the Cambridge 
Museum. 

All the drawings were made by the writer, except those of 
the three species of Ptinus, which Mr. H. C. Gillings has 
kindly done. Antennae, mouth-parts, legs, and sedeagus are 
always drawn from parts detached and mounted in balsam, 
except where it is otherwise stated. A drawing-apparatus 
has been used throughout. 

It is a pleasure to express my thanks to the authorities of 
the British Museum, especially Mr. G. J. Arrow, and 
to those of the Musee d’Histoire Naturelle, Paris, particu¬ 
larly Mons. P. Lesne, for facilities granted me for working 
in those institutions and other help, and for the loan of 
duplicates; to Mr. G. C. Champion for the loan and gift 
of specimens for comparison; to Mr. Frederick Muir for 
advice on certain questions of anatomy; and to the Editors 
of the r Annals and Magazine of Natural History* for 
accepting this paper. 

Ptinidae. 

Ptinus, Linn. 

1. Ptinus gothicus*, sp. n. 

Rufus, capite et interdum prothoracis basi nigricantibus, elytris 

* Named in allusion to the seriate eljtral punctures, which recall 
Gothic quatrefoils by their shape. 
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fascid nigricante, transverse, latd, in medio juxta suturam 
antice ad basin continuatd; antennis sat curtis, rufis; corpora 
pills sat sparsis, curtis, crassis, semi-decumbentibus vestito, bis in 
prothorace et in partibus rufis elytrorum aureo-fulvis, in partibus 
obscuiis elytrorum nigricantibus; scuteDo et maculis duabus in 
singulo eljtro albo pubeseentibus; prothorace aequo, Iravi, 
nitido, postice profunde transversim. canaliculato, ad margincm 
anteriorem et pone canaliculum fortiter punctato; elytris latis, 
humeris sat elevatis, regulariter profundo seriato-punctatis, 
punctis quadrifoliatis, interyallis subtiliter spaise punetulatis, 
interstitiis lasvis. 

Long. corp. ca. 1*5-1*75 mm. 

General colouring red with darker markings and patches 
of white hairs; head blackish, thorax reddish-brown, in some 
specimens blackish behind the posterior constriction ; elytra 


Fig. L 



Ptvius gothiem . 


red, with a broad transverse dark band, the dark colour 
extending forwards rather broadly on either side of the 
suture and including the scutellum, there is also a slight 
and narrow darkening along the suture towards the apex; 
antennae red-brown ; legs red-brown with middle part of the 
femora darker, or, in one specimen, wholly blackish red 
except the tarsi, which are red-brown; underside of head 
and thorax dark reddish-brown, of abdomen red. The rather 
sparse, short, stout, semi-decumbent hairs are whitish on the 
posterior part of the head, yellowish in front (just above the 
bases of the antennae); tawny-golden on the prothorax, paler 
behind, where the hairs converge on either side to form a 
kind of pencil; tawny-golden on the red parts of the elytra. 
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closer, thicker, white hairs : one on the scutellum, and two 
on each elytron, one being just behind the dark transverse 
band, a little nearer the suture than the outer side, the other 
being very scanty and small, on the anterior red part of the 
elytron, just where the dark colour of the transverse band is 
produced forwards ; the antennse have short, dark, stout 
hairs and fine pale hairs, the femora, bear fine, closely 
adpressed, whitish hairs. Surface moderately shining. Eyes 
conspicuously large and prominent. Antennae rather short, 
with segment 3 about times as long as 2 and about 1 £ as 
long as 4 ; segments 3-9 about equal in length, increasing 
slightly in breadth till length and breadth are nearly equal ; 
segment 11 about as long as 9 and 10 together, blunt at 
the apex. Prothorax with surface, except for the deep 
channelled posterior constriction, smooth and even ; in front 
with large punctures rather far apart, interstices very finely 
punctulate ; posterior part of disc (in front of the constric¬ 
tion) with no large punctures, only scanty fine points ; 
behind the constriction with large punctures. Elytra about 
twice as wide as prothorax; shoulders moderately elevated; 
seriate punctures large, deep, less than their own diameter 
apart, and curiously shaped, appearing under a high power 
somewhat like u quatrefoils ” in Gothic tracery; intervals 
finely and sparsely punctulate; interstices smooth; a very 
fine stria immediately adjacent to the suture. Hind wings 
normally developed. Metasternum with large, rather shallow 
punctures, sometimes less than their own diameter apart. 
Ventral abdominal segments with large but almost obsolete 
punctures ; the first three segments fused together, and the 
sutures between them obliterated, in the middle. Front and 
middle tarsi with basal segment about equal in length to 2 
and 3 together, 2, 3, and 4 very short, transverse, subequal 
in length, 5 about twice as long as 4; in the hind tarsi the 
basal segment is about equal to the three following together. 
Described from two spccimeus shown by dissection to be ? , 
and three others of which the sex has not been determined. 

Log . Seychelles: Silhouette, Malic. Silhouette: forest 
above Mare aux Cocbons, over 1000 feet, xi. 1908, 
2 examples. Mah6: country above Port Glaud, 500-1000 
feet, 5. ix. 1908, 1 example; Cascade Estate, about 800 feet 
or above, between x. 1908 and i. 1909, 2 specimens. 

This species is referred to Piinus, though it has certain 
structural characters not found in all members of that genus. 
Notably there is the fusion of the first three abdominal seg¬ 
ments, bat this character seems to arise in several different 
genera > it occurs in Neoptinus , Gahan, 1900, a genus erected 
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to contain one species from Christmas Island, though this 
has the antennae only 9-segmented and differs from Ptinus 
in other respects; I have found the same fusion of the abdo¬ 
minal segments in Xylodes albovaria , Waterhouse, 1876 
(Rodriguez) and see some indication of it in the almost 

cosmopolitan Ptinus tectus, Boield., though this latter has 
not been closely examined. Another remarkable feature of 
P. gothicus is the very large and prominent eyes; this occurs 
also, as stated by Pic, in two species described by him in 
1901 from Mauritius, P. cariei and P. atricomis . I have 
examined specimens of both these at Paris, and find that 
P. gothicus is near them, but not identical with either. 
P. atricomis has the antennae much longer and black, 
prothorax densely punctate and not shiny, elytra uniformly 
reddish, no golden hairs on prothorax or elytra, and the 
patches of white hairs quite differently distributed. P. cariei 
(one example, not in good preservation, seen) is bigger, has 
two elevations on the prothorax, golden hairs quite absent, 
and the white hairs on the elytra much more developed; its 
antennse are shorter and reddish, approaching those of 
P. gothicus . P. alluaudi , Pic, 1896 (Madagascar), which I 
have not seen, is another small broad species, variegated with 
red and black, and having large prominent eyes ; but several 
points in which it differs from P. gothicus are mentioned, 
and its antennse () are described as longer than the body. 

2. Ptinus monticola , sp. n. 

d 2 • Niger, nitidus, antennis nigris, pedibus fusco-rufis; pro- 
thorace elytrisque pilis sparsis, curtis, tenuibus, decumbentibus, 
flavo-brunnris (inter hos aliquibus albis) vestitis, scutollo dense 
albo pubescent©, elytris plus winusve pubescenti& albft notatis; 
prothorace aequo, postice profunde transversim canaliculato, 
margin© postico parum elevato, superfieie omnino dense granulose 
punctato; elytris humeris sat acute elevatis, regulariter profunde 
seriato-pnnetatis, infcervallis nitidis, sparse subtiliter punctulatis, 
parum rugulosis. 
long. corp. 2-25-fere 2*5 mm. 

Entire body black, moderately shining ; antennse black ; 
legs and tarsi dark reddish. Prothorax and elytra clothed 
with sparse, short, fine, decumbent, brownish-yellow hairs; 

* In a footnote at the end of his Catalogue of Ptinid-® (Col. Cat. 
part 41,1912, p. 39) Pic expresses doubt whether this insect does not 
really belong to HvxopHiLinas. I have several specimens before me, 
and find that the tarsi are not heteromerous, and the insect is a true 
Ptinid. 
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in addition there are white hairs, the distribution of which 
varies in different specimens; they are sprinkled very finely 
on head and prothorax ; in the example figured (c?) they 
form a thick patch on the scutellum and several patches on 
each elytron, behind the shoulder, several on the posterior 
and apical part of the disc, and a few small flecks on the side 
at about the middle of the length; another example (sex 
undetermined) has, besides the patches, white hairs irregu¬ 
larly sprinkled all over the prothorax and elytra, rather 


Tig. 2. 
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Ptinus monticola (<$ ). 

thicker across a transverse band just behind the shoulders ; 
a third specimen (sex undetermined) has no definite white 
patches except the scutellar, but has single white hairs and 
groups of three or four sprinkled all over the elytra. Head 
subopaque, granular. Eyes moderately prominent, not 
abnormally large. Antenna stout, seen under high power 
segment 2 is slightly longer than 3, 4 very slightly shorter 
than 8, 5 slightly longer, 5 and the following segments sub- 
equal in length, broadening gradually, terminal segment 
nearly as long as’ the two preceding together, blunt at the 
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apex. Prothorax with a deep posterior transverse constric¬ 
tion, and the actual hind margin slightly elevated ; other¬ 
wise the surface is without elevations or depression, 
closely and granularly punctate, the elevated granules often 
almost contiguous. Elytra with shoulders rather acutely 
elevated, seriate punctures deep, regularly placed, those of 
each series close, intervals shining, sparsely and finely punc- 
tulate, and, seen under a high power, finely and rcticulatcly 
striolate or wrinkled. Hind wings normally developed. 
Metasternum with large strong punctures and interstices 
finely and closely punctulate, the fine punctulation appearing 
granular at the sides. Ventral abdominal segments closely 
and finely retioulate-punctulate. Front and middle tarsi with 
basal segment about 1^ times as long as segment 2, seg¬ 
ments 2, 3, and 4 short, transverse, subequal in length, 
4 rather broad, hollowed out above, and produced beneath 
into a lobe under the base of the terminal segment, which 
is about equal in length to 3 and 4 together ; in the hind 
tarsi the basal segTnent is nearly as long as 2 and 3 together. 
The sex of two individuals, $ and $, has been determined 
by dissection, but no external sexual differences have been 
found, unless the variability of distribution of the white 
hairs, noted above, should prove, with larger material, to be 
partly sexual. 

Loc. Seychelles: Silhouette, Mah6. Silhouette: near 
Mont Pot-ii-eau, about 1500 feet, viii. 1908, 1 example. 
Mah6: high forest of Morne Blanc or Morne Pilot, about 
2000 feet, xi. 1908,1 specimen; forest of stunted "Capucin” 
trees (Northed) on summit of “ Montague Anse Major/' 
2000 feet or over, Mare aux Cochons district, 1. ii. 1909, 
2 examples. Only taken m the high areas of endemic 
forest. 

. Descriptions of many species have been consulted, espe¬ 
cially those of Mascarene, Madagascar, and Oriental forms 
described by Pic, up to and including 1923, but P. monticola 
does not seem to be identical with any of them. I have 
before me an example of P. metallicus, Pic, 1897 (Mauritius), 
kindly lent from the Paris Museum (Coll. Alluaud); it has a 
brassy sheen which is absent in P. monticola, its antennse 
are more slender towards the base, its femora are red in the 
basal third but otherwise blackish; the prothorax is nar¬ 
rower, somewhat swollen and gibbous in the middle, its 
granular punctures appear contiguous, the white hairs stouter 
and more conspicuous ; the elytra have the shoulders les* 
sharply elevated, the seriate punctures larger and closer, the 
intervals between the series narrower^ the elytra in some 
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aspects appearing transversely wrinkled, and the white hairs 
are differently arranged, forming no thick patches except on 
the scutellum, bat forming two transverse bands of not very 
close white hairs, one band jast behind the shoulders, the 
other at about three-quarters the length from the base* 

3. Ptinus sechellarum , sp. n. 

c? $. Omnino niger, nitidus, antennis nigris, podibus vel clare 
rufis, tarsis obscuris, vel plus miuusve piceo-rufis; pilis sparsis, 
subtUissimis, curtis, semi-decumbentibus, bruunescentibus vestitus, 
capita pilis sparsis albis, prothorace postice macula media, con- 
spicuft, dense albo pubescente, scutello dense albo pubescente, 
elytris pilis albis aliquibus, rarissimis, in partis lateralibus; 
prothorace aequo, postice transversim profnnde constricto, punctis 
raris (praecipue in parte posteriore disci), interstitiis in medio disci 
laBvis, impunctatis, sed ad marginem anticum plus minusve, pone 
sulcum transversum fortiter, granulosis ; elytris bumeris modico 
elevatis, punctis seriatis modice magnis, haud valde approximates, 
intervallis las vis, remote subtiliter punctulatis. 

Long. corp. ca. l£-2 mm. 

Entirely black and shining ; antennae black; legs varying 
from light red with dark tarsi to dark pitchy-reddish. The 
general hairy covering of the body consists of sparse, very 
fine, short, semi-decumbent brownish hairs; on the sides of 
the prothoTax there are stouter, more erect hairs, which 
appear yellowish-white in some specimens, quite dark in 
others; scattered fine white hairs on the head.; a patch of 
dense, pure white pubescence on the posterior part of the 
disc of the prothorax, extending over the transverse farrow 
to the hind margin, and another such patch on the scutellum; 
and a few white hairs scattered singly or in very small 
groups on the outer parts of the elytra. Eyes prominent, 
not exceptionally large. Antennas rather stout, segment 3 
nearly 1£ times as long as 2, 3 and 4 about equal in length, 
5 slightly longer and subequal in length to the following 
segments, terminal segment less blunt at apex than in the 
preceding species, about \'7 times as long as the preceding 
segment. Prothorax with a deep posterior transverse con¬ 
striction, otherwise even ; punctures moderately large, not 
very close (often several times their own diameter apart), 
•smaller and rarer on the posterior part of the disc; the 
interstitial surface is smooth, shining, and impunctate in the 
middle and posterior parts of the disc, more or less rough 
and granular near the front margin in some specimens, and 
very rough and granular behind the transverse constriction. 
Btyira with shoulders less elevated than in the preceding 
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species; seriate punctures moderately large, circular, not 
very close, those in a series being often about twice their own 
diameter apart; intervals between the series quite smooth 
and shining, each with a row o£ very fine hair-bearing 
punctures, wide apart; there are also other very fine hair¬ 
bearing punctures in the interstices between the punctures 
of each series, one fine puncture usually lying just anterior 
to each large puncture of the series. Hind wings normally 
developed. Metastemum finely and closely punctulate, with 
a few larger subobsolete punctures and a small posterior 
median impression. Ventral abdominal segments finely and 
closely reticulate-punctulate. Tarsi relatively narrow, seg¬ 
ment 4 being produced into a lobe beneath the base of 


Fig. 8. 



Ttinus secheUarum . 

segment 5 but not much broadened, and segments 2, 3, and 
4 being relatively long ; in the front tarsi the basal segment 
is only about If, in the middle tarsi If, in the hind tarsi 
about If, as long as segment 2; terminal segment less than 
If times as long as the preceding. 

Sexual differences : the sex of several individuals has been 
determined by dissection ; the has the abdomen ventrally 
a little more flattened in front, and the margins of the 2nd 
segment more nearly straight, especially the hind margin, 
which curves forward markedly in the middle in the % . 

Loc . Seychelles: Silhouette, Mah4. Silhouette: near 
Mont Pot-a-eau, probably about 1500 feet, viii. 1908^ 
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1 example. Mah£: above Port Glaud, 500-1000 feet, 
xi. 1908; near Morne Blanc, and high forest of that moun¬ 
tain, 1000-2000 feet, x.-xi. 1908; Cascade Estate and forest 
above, about 1000 feet and over, i.-iii. 1909; Mare aux 
Cochons District, 1000-2000 feet, i.-ii. 1909; the examples 
from Mahe number 19,1G of these being from Cascade. 

None of the species which I have seen, nor those occurring 
in circumjacent regions, and the descriptions of which I 
have read, appear very closely to resemble P. sechellarnm . 
P. madagascariensis , Pic, 1903, an example of which was 
examined at Paris, is a smaller insect, with prothorax and 
elytra more strongly and rugosely punctured, no white 
pubescent patch at the base of the prothorax, legs black, 
and body covered with semi-erect, yellowish, seriate hairs. 

Anobiid#. 

A NO BIIN JB. 

Falsogastballus, Pic,Suppl. Ent., No. 3, p. 10 (Jan. 1914). 

This genus is distinguished from Gastrallus on account of 
the antennae being 9-, not 10-, segmented ; the prothorax 
being explanate at the sides, and having the keeled lateral 
margin complete, not dying away some distance from the 
front margin ; also by the prothorax being attenuated in 
front, the abdomen “ inexcavate, 5 * the elytra with a single 
lateral stria, and the form of the body less elongate. 

The genus was erected to contain Falsogastrallus sauteri , 
Pic (/. c.), from Formosa. Not having seen this insect, I 
refer the following species from the Seychelles to the genus 
with some hesitation. But it appears to agree with the 
description of the genus in all important characters. It has 
9-segmented antennae; the lateral keels of its prothorax are 
almost complete, but do not quite reach the front margin, 
though they extend much further forward than in the 
European Gastrallus immarginatus, Duval (which 1 have used 
for comparison) ; F. seychellensis also has the protliorax 
distinctly explanate at the sides behind and narrowed 
in front; its front and middle coxae are wider apart than in 
(?. immarginatus , the mesosternum forming quite a wide plate 
(with raised margins) between the middle coxa); its elytra 
have a single lateral stria, and its form is proportionately 
shorter than in G. immarginatus . 

Pic does not mention the shape of the scutellum in 
y, sauteri, only stating “ (Scusson moyen, bien visible,” but 
in-.Pt seychellensis this part is very short and transverse, 
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contrasting with the much longer scutellum in G . irrmargi- 
naius , and this may constitute a useful generic, or at least 
specific, character. 

4, Falsogastrallus seychellensis, sp. n. 

Suboblongus, postice obtusus, obscure brunneus, antennis pedibusque 
brunneo-testaceis, nitidus, pubescentid brevissimd, tenuissimfi, 
decumbente, sericatd, vestitus: prothorace antice angustato, 
lateribus postiee expansis, basi e& elytrorum distincte latiore, 
margine basali elevato, marginibus lateralibus carinatis, fere ad 
raarginem anteriorem attingentibus, superficie dense subtilissime 
punctulato, punetis majoribus, subobsoletis, postice in medio 
dorsi et in lateribus deflexis crebrioribus; scutello valde trans- 
verso, postice subtruncato; elytris fere parallelis, postice obtuse 
separatim rotundatis et margine apicali parum explan ato, stria 
laterali un& a humero ad f longitudinis attingente, callo sub- 
humerali modice elevato, disco dense subtilissime reticulato et 
punctulato, et punetis majoribus crebris muni to. 

Long. corp. 1*4-1*75 mm.* 

Fig. 4. 


b 

a 

Falsogastrallus seycheUensis . 

a, outline, X ca, 14; b, mesostemum and cavities (shaded) of middle 
coxse (the lines m the side-parts of the figure represent both 
sutures and ridges), X 33. 

Suboblong, bluntly rounded at the posterior end, narrowed 
anteriorly, uniformly very dark brown, with antennae and 
legs brownish-testaceous, shining, covered with excessively 
short, closely decumbent, whitish pubescence, which gives a 
silky appearance to specimens in good condition. Head 
very closely and finely punctulate. Antenna , see fig. 5 a. 
Labrum (fig. 5 b ) strongly transverse, with front margin 
subtruncate. Mandibles , detached and mounted in balsam, 
presenting the same general form as those figured in certain 
Dojrcatomin^ (see figs. 11, 16, 19) ; the apical tooth is 

* Measurements in this and all succeeding species are made from 
specimens with the head retracted, and therefore do not include the head. 
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short and rather blunt, the subapical tooth also blunt. 
Maxillary and labial palpi shown in fig. 5 c , of the same 
type as those of Gastrallus *. Prothorax , seen from above, 
narrowed to the front, with the deflexed lateral parts 
expanded behind, so that the pro thorax at its base is 
distinctly wider than the base of the elytra ; dorsum convex, 
sloping down behind to the hind margin, which is elevated 
(less so towards the sides), slightly curved backwards in the 
middle and shallowly sinuate on either side; seen from the 
side, the hind angle appears very much greater than a right 
angle and rounded ofE at the apex, the lateral marginal keel 


Pig. 5. 



<*, antenna, X 50; 6, l&bnm; o, maxillary palp; d, labial palp. 
b f Cj d 7 all X 175. 

is distinctly arcuate and (in ventro-lateral view) is seen to 
extend forwards about | of the distance from hind to front 
margin; the entire surface is exceedingly finely and closely 
punctulate, and there are larger subobsolete punctures on 
the middle of the dorsum, more numerous on the deflexed 
lateral parts, absent on the front of the dorsum. Scutellum 
strongly transverse, subtruncate behind. Elytra nearly 
parallel-sided, but slightly narrowed from about the middle 
forwards to the base, bluntly rounded behind, where the out¬ 
line does not form a continuous curve, but is slightly bent 
inwards at the suture, and the apical margin of each elytron 
is very slightly explanate; subhumeral callus moderately 
well-marked; seen in side view there is a single well-defined 
lateral stria close to the margin, extending forward to the 
shoulder, dying away behind at about f the length of the 

* The labium and labial palp of G. immarginatus are figured by 
Ratter, * Fauna Germanics, Safer/ iii. pi. exxi. fig, 66 (1911); the palp 
is of the same type as that of F, seycheUensk) but has the segments much 
itLore elongate. 
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elytron from the base; a very fine subsutural stria can be 
traced forward almost to the scutellum; the entire surface 
is exceedingly closely and finely punctulate and reticulate, 
and there are larger punctures scattered irregularly, fairly 
close (often about twice their own diameter apart). Hind 
wings fully developed. Prosternum of remarkable form, only 
fully visible when the head, prothorax, and hind body are 
separated from one another; between the widely separated 
front coxae it forms a wide, very short bridge, widely sinuate 
and fringed with hairs behind ; in front of this bridge 
is a deep concavity, lying transversely, spindle-shaped and 
pointed at the ends, with raised margins, and in front of 
this is a very short anterior portion, lying almost in a 
vertical plane, while the posterior bridge lies in a horizontal 
plane. Mesosternum forming between the middle coxae a 
suboblong plate, slightly narrower and with its sides slightly 
sinuate in front of the middle, with raised margins, and with 
surface slightly excavated in front, closely and strongly 
punctured behind. Metasternum convex, with a fine median 
longitudinal furrow in the posterior half, and the hind 
margin between the coxae very shallowly angularly excised ; 
meta-episterna rather broad, widening very much from the 
hind to the front end ; surface with larger punctures, not 
very close, and interstices very finely and subreticulately 
punctulate. The fused 1st and 2nd ventral abdominal segments 
are longer than the three following segments taken together ; 
segment 3 very short; 4 and 5 slightly longer, subeqaal in 
length; all closely and finely punctulate. Balsam-pre¬ 
parations show that the tarsi are all normally 5-segmented, 
the basal segments being more elongated in the middle and 
hind pairs than in the front, while in ail three pairs the 
basal segment is about equal in length to the two following 
together. 

Loc. Seychelles: Mah6, Long Island, La Digue. Mahd : 
Cascade Estate and forest above, about 1000 feet, mostly 
i.-iii, 1909, 41 examples; Port Victoria, 1 specimen. Long 
Island: vii. 1908, 1 specimen. La Digue : 1892,1 example 
(.Alluaud , in Paris Museum). The occurrence of this species 
at Port Victoria and in Long Island indicates that it is not 
confined to the endemic forests in the mountains. 

Falsogasiralius sautei% Pic, is described as considerably 
larger and seems to differ also in other respects, the lateral 
stria of the elytra being described as “ presque complete/’ 
Gastrallus javanus , Pic, 1903, is described as larger, and 
“niger ,; j I have not seen a specimen and cannot say more 
exactly what is the relation of this species to F . seychellensis . 
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Gastrattus cucullatus , Lesne, 1902 (Ceylon), which I have 
seen at the Paris Museum, is much longer, narrower, and 
less shiny, its prothorax is quite differently shaped, having a 
transverse down-sloping ridge on each side in front near the 
front angles and the hind angles quite acute. 

Xyletininjb. 

Lasioderma, Stephens. 

5. Lasioderma serricome (Fabr.) ; Kolbe, Mitt. Zool. Mus. 
Berlin, v. 1910, p. 27. 

Loc . Seychelles. Mahd, found in cigars (A. Brauer ). 
This cosmopolitan species was not obtained by the Percy 
Sladen Trust Expedition. 

Do&catoxinjb. 

Petalium, J. Leconte. 

6. Petalium thomasseti *, sp. n. 

Suboblongum, fero parallelum, obscure ferrugineo-brunneutn } pcdibus 
ferrugineis, antennis pallidioribps ; capite prothoracequo opacis, 
elytris segre nitidis, corpore criuibns tenuissimis, brevibus, pallidis, 
decumbentibiis vestito; prothorace antice fortiter angustato, 
rotundato-acuminato, postice dilatato et ad latera parum expanso, 
superficie fere sequ&, densissime punctata; elytris a basi ad circa 
| longifcudinis lateribns subparallelis, postice angustatis, apice 
obtuse rotundato, callis subhumeralibus vix prominulis, suporlicio 
seriato-punctatd, interstitiis et intervallis rugulosis et punctis 
snbtilissimis confusis munitis. 

Long, corp. ca. 1*6 mm. 

Suboblong, nearly parallel-sided, very dark ferruginous- 
brown, with legs a little less dark ferruginous and antennae 
(except the basal segment) rather light ferruginous-brown ; 
head and prothorax opaque, elytra slightly shining, the whole 
body above covered with very fine, short, pale, decumbent 
hairs. Head very closely punctured, the punctures large, 
rather shallow, almost contiguous, and with a fine point in 
the centre of each. Antenna shown in fig. 6 a (differences 
have been remarked in the form of the segments in different 
species of this genus). Maxillary and labial palpi shown in 
figs. 6 c, d; their last segments are truncate at the distal 

* Dedicated to Mr. H. P. Thomasset, who helped me greatly in 
collecting insects in the Seychelles, and who was at that time (1908) 
ewiaer of Cascade Estate, Mah4, where the specimens were found, 
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extremity, but in some o£ the species examined in the British 
Museum these are deeply emarginate in the middle and 
appear distinctly “ two-fingered ” Prothorax (seen from 
above) strongly narrowed in front, so that the front margin 
appears almost produced to an apex in the middle, widened 
and a little expanded at the sides behind, but witli the 
surface much more even than in some species, so that the 
sides do not appear concave ; seen from the side, the hind 
angle is definite but greater than a right angle, the lateral 
carina is slightly sinuate behind and is complete (continuing 
forward to the front margin), and the deflexed lateral 
portion near the front angle is rather strongly impressed; 
hind margin slightly elevated and the entire surface very 
closely punctate, the punctures a little smaller than those on 
the head and contiguous. Scutellum subrectangular, about 


Fig. 6. 



a, right-hand antenna (from a carded specimen), x 50 ; 6, basal segment 
of antenna in a different position (balsam-preparation), x 50; c f 
maxillary palp, X ca. 147; a, last two segments of labial palp (last 
segment somewhat foreshortened, owing to sloping upwards in 
the balsam), X ca. 147. 

as long as broad. Elytra nearly parallel-sided for about £ 
the length from the base, then narrowed considerably to the 
rather blunt posterior extremity; also narrowing very 
slightly towards the shoulders, just behind which the 
reflexed lateral margins are visible from above ; subhumerai 
calli only slightly marked ; a very fine subsutural stria can 
be traced under a high power forward nearly to the 
scutellum; the whole surface is finely rugulose and bears 
very fine scattered punctures ; the larger seriate punctures 
are circular and those of each series are separated from one 
another by a distance equal to two or more times their own 
diameter. Hind mugs fully developed. Side-parts of pro¬ 
thorax beneath with a rather deep impression ; intercoxal 
Ann . & Mag . N. Hist. i$er. 9. VoL xiv, 24 
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part of prosternum with about eight long fine setm on its hind 
margin. Metasternum with its big anterior lobe very finely 
and very closely punctate; just behind this lobe the 
metasternal punctuation is coarser, larger, and subrugulose 
with fine short decumbent hairs; posterior part of meta¬ 
sternum with punctuation almost obsolete and surface 
glabrous, except for a transverse series of larger punctures 
along the hind margin. ls£ ventral abdominal segment with 
its forward-projecting median part rather coarsely punctured, 
remainder of this and the other ventral segments very fine 
and closely punctured. 

Loc. Seychelles. Mah4 : Cascade Estate, about 1000 ft., 
L 1909, 2 examples. 

In the Paris Museum I have seen the typical form of 
P. alluaudi , Pic (1905), and its var. obscurior , both from 
Madagascar, but 1 doubt whether they are not really two quite 
distinct species. P. thomasseti is very like obscurior , Pic, 
hut has the thorax wider and more expanded at the sides and 
is a slightly broader insect altogether ; its prothorax is duller 
and perhaps a little more closely punctured than that of 
obscurior . I was not able to examine the underside or 
minute anatomical characters of obscurior* I saw at Paris 
another species described by Pic (1903) from Madagascar, 
P. bifoveoiatum ; the specimens were placed under the 
synonym Fossanobium bifoveoiatum , Pic, 1905, and possibly 
there were two closely allied species among them; all were, 
however, quite distinct from P. thomasseti . Pic has further 
described (Melanges, xxxvi. 1922, p. 7), from Reunion 
(Bourbon), a new genus and species, Petalanobium auratum , 
which I have not seen ; but from the description it appears 
much larger and otherwise different from the Seychelles 
insect. Several of the Neotropical species of Petalium have 
also been examined, including the specimens in the British 
Museum of the forms discussed by Champion, Trans. Eut. 
Soc. London, 1913, pp. 139-142, but all are quite distinct 
from P. thomasseti. As remarked above, in the description 
of the latter, the species present anatomical differences in 
the form of the antennae and palpi, as well as differences 
in the shape of the prothorax, sculpture, etc. 

Mesothes, Mulsant et Key, 

7. Mesothes tenuibrachium , sp. n. 

Breviter ovalis, convexus, piceo-ferrugineus, protborace rufescente, 

atotennia, palpis, pedibus antieis, fulvescentibus, pedibus inter- 

mediis atque postiois piceo-ferrugiueis 5 nitidus, pubescentid tend, 
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decumbente, supra pallida fulvd, vestitus; prothorace subtilissime 
ereberrime punctato, interstitiis loovis, lined* subbasali tenui, 
angulis anticis (de latere visis) deflexis, aeutis, po&ticis late 
obtusis, rotundatis; elytris foititer ereberrime punctatis, inter¬ 
stitiis lsevis, callo subhumerali fere nullo, strid submargiuali unS, 
in tertid parte anteriore longiiudinis obsolotd, strid subsuturali 
tenuissimd, antice obsolescente; mefcasterno convoxo, medio 
postioe suleato, antice carinato, hoo et segmentis abdominis 
ereberrime pnnetatis ; pedibus anticis con&picue gracilibus. 

Long. corp. ca. lj mm. 

Form short-oval, very convex. Colour dark pitchy- 
ferruginous, the prothorax lighter, more reddish than the 

Fig. 7, 



Mesothes tenuibrachtum. 

Underside, legs only shown on one side, head and prothorax somewhat 
pulled away from hind body, X 45. 

elytra; the slender front legs tawny-yellowish, contrasting 
markedly with the darker, pitchy-ferruginous middle and 
hind legs; antennae and palpi tawny-yellowish. Body 
shining, closely covered with fine, decumbent, pale tawny or 
whitish pubescence. Head closely and finely punctured. 
Eyes slightly emargiuate on the inner side. Antenna (fig. 8 a) 
with basal segment very large, subrectaugular, segments 
2 and 3 small, longer than broad, not produced inwardly, 
4-10 produced inwardly, 4-8 being much broader than long, 
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9 and 10 nearly as long as broad, 11 about 1£ times as long 
as broad. Maxillary palpi with terminal segment broadened, 
eraarginate at apex; in the labial palpi it has not been 
possible to examine its exact form*. Prothorax with front 
angles much deflexed and very sharp, hind angles widely 
obtuse and rounded off; produced backwards in the middle at 
the base, in a wide curve, and with a fine subbasal marginal 
line; very finely and closely punctured, the punctures 
appearing from one to several times their own diameter apart. 
Scutellum about as long as broad at the base, gradually 
narrowed from the base, rounded at the apex, extremely finely 
punctured. Elytra closely covered with much larger punc¬ 
tures, not in the least rugulose, with no trace of seriate 


Fiff. 8. 




arrangement frequently about their own diameter apart or 
even less; with a very fine subsutural stria, extremely close to 
the suture, and becoming obsolete in the anterior pm-t: with 
a single, rather vague, submarginal stria, reaching from the 

n!f X S nKi ab0Ut i he ? Vel of 6 P° stcrior cox*; with almost 
no subhumeral cal us; and (seen in side-view) with the 

h meral angle widely rounded off and margin siuuato just 
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behind the hind coxae. Hind toings not examined. Pro- 
sternum with the median longitudinal carina, characteristic 
of the genus, in front of the contiguous f rout coxae. Middle 
coxa widely separated. Metasternum closely punctured and 
very convex; in front the convex elevated portion is 
bounded by a fine raised ridge, which is widely sinuate 
between the middle coxae; in front of this ridge on either 
side is a declivous concave portion of the metasternum, 
which receives the folded middle leg in repose ; the sinuate 
median part of the ridge is crossed at right angles by a 
median longitudinal keel, which projects forward beyond the 
ridge and terminates in front in an expanded head ; dorsal 
to this forward-projecting part of the keel is seen a lamina 
with widely arcuate front margin (in the example of 
M\ ferrugineus mentioned in the footnote this lamina is 
strongly reflexed— i.e., bent ventralwards—along its front 
margin); behind, the longitudinal keel dies away before 
the middle of the metasternum, and is succeeded by a deep 
longitudinal sulcus ; between the rather widely separated 
hind coxa the metasternum is produced into two short 
diverging processes ; meta-episterna narrow, narrowing in 
front when seen in side-view. Hind coxa with plates 
gradually widening outwards, a characteristic of the genus, 
as is also the condition of the 1st ventral abdominal segment , 
which is almost hidden by the coxoe, but has its hind- 
marginal part visible as a narrow strip ; segment 2 slightly 
longer than 3 or 4, which are equal iu length ; 5 nearly as 
long as 3 and 4 together; all the segments are closely and 
rather strongly punctured, and a slight flattening is apparent 
in the middle of the 3rd and 4th. Front legs (fig. 8 b) very 
slender, contrasting strongly with the middle and hind pairs 
(fig. 8c); front tibiae and tarsi especially slender, which 
causes the tarsi in some positions to look remarkably dilated 
and clubbed towards the apex. In all the pairs of tarsi , the 
basal segment is nearly as long as the four following segments 
taken together. 

Loc . Seychelles, Silhouette: Mare aux Cochons, over 
1000 feet, ix. 1908, 1 specimen. 

This species seems to be so distinct from its congeners by 
its minute size, very short-oval form, and slender front legs, 
that I have little hesitation in describing it, even from a 
unique example. M. brevipennis , Pic, 1903 (Madagascar), 
which I have seen in the Paris Museum (Coll. Alluaud) is 
quite different, being a much larger, proportionately longer, 
more nearly parallel-sided insect. puherulentus , Iteittcr, 

1877, from Japan, appeals to be totally difEeront from, 
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M. tenuibrachium ., being described as 3-4 mm. long, oblong, 
and subparallel. 


Misocceloptts, Jacquelin du Val. 

8. Mesoccelopus silhouette sp. n. 

Sat longe ovatus, piceo-brunneus, prothorace antico ot otytris 
postice fnlvescentibus, antennis et pedibus anticis fulvis, podibus 
aliis piceo-rufis; nitidus, pubescentia tenui, decumbent©, pallide 
fnlv&, vestitus; prothorace disco hand gibboso, creborrime 
subtilissime punctato, linea subbasali tenui; elytris callo 
subhnmerali haud fortiter elevato, disco creberrimo punctato, 
punctis majoribus, circularibus, haud profundis, inter puncta 
subtilissima sparsis, strift subsuturali, tenui, ad Buturam approxi- 
matissimft, antice obsolescent©; metasterno sat olongato, lobo 
anterior© brevi, fere ut in M. nigro formato, apice obtuso, parum 
reflexo, post hunc utrinque elevato. 

Long. corp. ca. 2 mm. 

Rather elongate-ovate, the prothorax and elytra, viewed 
from above, having a regular unbroken outline when the 
parts are retracted. Dark pitchy-brownish, the darkest 
colour being at the base of the elytra and extreme base of 
the prothorax, the posterior part of the elytra and the 
prothorax in front of the extreme base becoming tawny 
yellowish or reddish; antennae and anterior legs tawny 
ferruginous, intermediate and posterior legs and ventral 
abdominal segments dark pitchy-reddish, metasternum pitchy- 
black. Upper surface very shining, and body covered above 
and below with very fine, closely decumbent, pale tawny or 
yellowish pubescence (more whitish on the underside). 
Head closely and very finely punctured. Antenna (fig. 9) 
with segment 2 over twice as long as broad, not produced 
on the inner side, 3 nearly 1£ times as long as broad, 
slightly produced inwardly, 4-10 are much produced 
inwardly, the produced part in 9 and 10 being directed 
obliquely slightly distal wards; 4, 5, and 6 arc a little 
broader at the apex than long, in the more distal segments 
the length increases. Palpi \ viewed under the highest 
power applicable to the whole insect, the maxillary palpi 
have tlieir terminal segments rather broad, subtruncate at 
the apex, the labial palpi have it much dilated, with apical 
margin oblique, very shallowly sinuate, produced at the 
inner angle. Prothorax , seen in side-view, with front angles 
much deflexed and inflexed, very acute, hind angles con- 
aSforably larger than a right angle and rounded off at the 
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apex; seen from above, it lias the base a little produced 
backwards in the middle* and slightly sinuous on either side, 
with a very fine subbasal line immediately in front; the disc 
is not in the least gibbous, but forms a curve quite 
continuous with that of the elytra, it is very closely and 
extremely finely punctured, the punctures appearing about 
once to twice their own diameter apart, and the interstices 
smooth. Scutellum about as long as wide at the base, 
gradually narrowing from the base, widely rounded at the 
apex, excessively finely punctulate. Elytra , seen in profile, 
with the humeral angle widely rounded, and the deflexed 
lateral portion vaguely impressed just behind the shoulder; 
seen from above, with a slight, but definite, subhumerai 
callus, and with (on each separate elytron) a vague, elongate, 

Fig. 9. 



Mesoc&lopus silhouette. 

Antenna (part of basal segment broken away), X 50. 

postero-lateral impression, some little distance before, and to 
one side of, the apex, and above the lateral margin, with 
which the impression is nearly parallel; with a fine sub- 
sutural stria, extremely close to the suture, and traceable 
right forward to the scutellum, though almost obsolete right 
in front; disc extremely closely punctured, with very fine 
punctures only about their own diameter apart, and rather 
numerous, much larger, shallow, circular punctures scattered 
among them, apparently without trace of seriate arrange¬ 
ment. Hind wings fully developed. Metastemum closely 
punctured, with punctures of unequal size ; it is decidedly 

* Appearing subtiuncate when viewed from behind, where th$ base 
of the scutellum interrupts very slightly its outline. 
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longer than that of M. niger , but its short blunt anterior 
lobe is of much the same size and form as that of M . niger> 
with the apex slightly reflexed (i. e bent ventralwards) and 
two small elevations side by side behind this ; the meta¬ 
sternum is somewhat elevated in the middle, and has a small, 
very vague, shallow, central impression. Ventral abdominal 
segments very closely punctured with rather large punctures, 
less than their own diameter apart; 2nd (i. e., first visible) 
segment slightly longer than 8 and 4, which are subequal, 

5 nearly as long as 3 and 4 together; the segments are 
rather strongly arched, i . e., convex transversely, 5 sloping 
rather steeply dorsalwards. 

Loc . Seychelles. Silhouette: Mare aux Cochons or the 
forest above, over 1000 feet, viii. and ix. 1908, 2 examples. 

This species differs widely from the European M. niger , 
Germ., in its smaller size, more shining surface and finer 
pubescence, iu the total absence of any gibbosity on the 
disc of the thorax, and in its less marked subhumeral calli 
on the elytra, in the presence of punctures of two quite 
distinct sizes on the latter, in the greater length of the 
metasternum, etc. M . indicus , Pic (1914), appears from 
the description too short and broad; Af. castelsi } Pic (1922, 
India),is not adequately described for comparison; M. suma - 
trensis , Pic (1904), is said to be 44 nigro-piceus,” and seems 
to be distinct. M. babaulti , Pic (Bull. Soc. Prance, 1922, 
p. 239), from East Africa, is described as about the same 
size or slightly smaller; the description is inadequate for 
close comparison, but I have little doubt that M\ babaulti , 
which is described as 44 niger, aliquot pro parte rufescens,” 
is distinct from Af. silhouettes . M , subattenuatus , Pic, 1903, 
from Madagascar (examined in the Paris Museum), has its 
elytra slightly more attenuated behind, with the subapical 
impression scarcely marked, the dorsal punctuation slightly, 
and metasternal punctuation considerably, stronger than in 
M. silhouettes . Af. rufithorax , Pic, 1904 (Congo), appears 
from the description to be quite distinct. 

Mirostjernus, Sharp. 

The two following species are referred to Mirosternus on 
account of their resemblance in general form and structure 
to the Hawaiian members of the genus. In general 
shape, number of antennal segments, structure of sterna, 
abdominal segments and tarsi, and in the absence of striae 
gr seriate punctuation on the disc of the elytra, there is 
close similarity .between the Hawaiian and Seychelles 
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species. But among the long series of Hawaiian Mirosternus 
in the British Museum are a number of specimens, belong¬ 
ing to several species, with the palpi exposed, and in all 
these cases the terminal segment is entire, not excised as 
fre both maxillary and labial palpi in the two species 
described below ; this character may possibly be. regarded 
in the future as necessitating the erection of a separate 
genus, or at least a subgenus, for the Seychelles species. 
In specific characters there is plenty to differentiate the 
latter from the Hawaiian insects ; they are smaller than 
any of those in the British Museum, while the form of the 
antennal segments, sterna, and of the scutcheon-like, 
elevated, median part of the basal abdominal segment also 
present points of difference. 

This genus was described by Sharp in 1881 from the 
Hawaiian Islands, where it forms a large complex of species, 
70 being enumerated by Perkins in ‘Fauna Hawaiiensis' 
(iii. p. 614). Four species from Central America or the 
Antilles are referred to Mirosternus in Pic’s Catalogue of 
Anobiidse (1912), but Champion (Trans. Ent. Soc. London, 
1913, p. 142) considers that three of them, described by 
Gorham, should be placed in Eupactus . They appear to be, 
at any rate, distinct from M . seychdlensis and M. alluaudi . 
It is probable, therefore, that, with the exception of the two 
latter, Mirosternus is confined to the Hawaiian Islands. 
Since the publication of Pic's catalogue no new species 
appear to have been described. 


9. Mirosternus excisipalpis , sp. n. 

Suboblongus, piceoniger, pedibus rufo-piceis (tarsis pallidioribus), 
antonnis segmento basali ac clavd rufo-piceis, segmentis inter- 
mediis testaceis; corpore pubescentid deoumbente griseo- vel 
flavo-albidd vestito; an tenuis segmento basali magno, 2 sub- 
pyriformi, intus magis producto et 6ctis longis munito, 3 seque 
longo ac apice lato, basi angustato, intus ad apicem parura 
producto et setd longd munito, 4-7 valde trausversis, 6 ot 7 
intus param magis productis et setis longionbus munitis, 8 curto 
sed angustiore, 9-11 clavam magnam, segmentis omnibus reliquis 
asquilongam, iormantibus; palpis mnxillaribus ct labialibus 
segmento ultimo apice dilatato ot ad angulum externum pro- 
iumlo omarginalo; prothoraco transverso, antror&um angustato, 
lateribus (desuper visis) perparum sinuatis, angulis anticis (de 
latere visis) valde defloxis et acutis, pobticis obtusis, basi in 
modio postice produetd, ante scutollum subtruncatd, margine 
basali perparum elovato, disco dense subtilissime puuctato; 
elytris lateribus fero parallels, omnino estriatis, callo subliumeralj, 
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sat elongato. suporftcie densius subtilissime punctate; metn- 
sterno in lobura ourtum, latum, antico arcuatum inter coxas 
intermedias producfcmn, superficie neo suleatS. neo oarinatft; 
segmenfco basali ventrali abdominis parte modift elevatd scuti- 
formi, fero mque latd ac long£, lateribus parallolis, antice 
arcuatft. 

Long. oorp. circa 2 mm. 

Suboblong; body uniformly pitchy-black, legs reddish- 
pitchy, tarsi lighter, antennae with basal segment and the 
three club-segments dark reddish-pitchy, the small inter¬ 
mediate segments lighter, testaceous ; body not strongly 
shining, closely covered with decumbent greyish-white or 
yellowish-white pubescence. Head very finely and closely 
punctured, strongly convex in the middle, with the front 
margin declivous, with a ridge on either side running 
obliquely forwards from near the inner anterior part of 

Fig. 10. 


Miroztei nus excisipalpis. 

a r antenna (basal segment represented dotted because detached in the 
preparation, if attached it would be turned in a slightly diderent 
plane), X 85; b , middle tarsus, dorsal view, x ca. 147. 

the eye to the front margin, the middle part of the latter 
being very shallowly sinuate, almost truncate. Eyes rather 
prominent, large, but separated by a distance equal to nearly 
three times the breadth of one eye*. Antenna as shown 
in fig. 10 a ; in repose the large basal segment lies against 
the front of the eye; segments 3, 5, and 7 are slightly 
more produced on the inner side, and bear longer and 
stronger setae than the other segments of the funiclc ; seg¬ 
ments 4-7 are very short and strongly transverse, 8 is 
Bhort, but much narrower. Labrum (fig. 11 a) short, trans¬ 
verse, subtruncate in front. Maxillary and labial palpi 
(fig. 11 c 9 d) 9 with the terminal segment broad at the apex 

♦ The size of the eyes and distance between them are treated 
as important character# by Perkins in dhtinguiahiag the Hawaiian 
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and deeply emarginate near the outer angle (“two-fingered,” 
as in the labial palpi of Nesotheca , gen. nov.). Prothorax 
transverse, narrowed, but not greatly produced over the 
head to the front, appearing (when viewed from directly 
above) very slightly sinuate at the sides; in side-view the 
front angles are seen to be very much deflcxed and very 
acute, and the hind angles obtuse; at the base the pro¬ 
thorax is produced backwards in the middle, and is sub¬ 
truncate in front of the scutellum, and the basal margin is 
very slightly elevated; the entire surface is very finely and 
closely punctured, the punctures being separated by a 
distance about equal to, or but little greater than, their own 
diameter. Scutellum about as long as its breadth at the 
base, sides nearly parallel towards the base, hind margin 
arcuate; its surface with some excessively fine points- 


Fig. 11. 




Mirostei'nus excisipalpis. 


a , labrum f 5, mandible; c, right maxillary palp; d, left labial palp. 
All X ca. 147. 


Elytra nearly parallel-sided, entirely without striae, with a 
somewhat elongated subhumeral callus, and with the entire 
surface finely and very closely punctate, the punctures 
scarcely stronger than those on the prothorax, and separated 
by a distance only about equal to tlieir own diameter, or 
even less ; there is no trace of seriate arrangement, and 
the interstices are smooth. Hind wings fully developed. 
Prosternum constructed as in one of the Hawaiian species 
which is before me ; the coxae are widely separated and 
projecting, and the prosternum forms between them a short 
broad intercoxal process, rather widely sinuate and a little 
produced at the angles behind. As in other members of 
the genus, the mesostemnm is completely concealed when 
viewed from directly below, and is recessed under the 
metasternum. Metastemum produced forwards between the 
middle coxae as a short broad lobe with slightly elevated 
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and widely arcuate front margin, and produced on either 
side into a ridge, behind which is a curved groove for the 
reception of the tibia and tarsus of the middle leg; hind 
part of metasternum very closely and finely punctured and 
pubescent at the sides, the punctures are sparser over a 
small space in the middle, and there is no median sulcus or 
carina, at most a slight vague depression behind. Ventral 
abdominal segments very finely and closely punctured and 
pubescent; the elevated middle part of the basal segment, 
which projects forward behind the hind coxae, is nearly as 
broad as long, has parallel sides with finely elevated margins, 
and is arcuate in front; the terminal segment has its hind 
margin rather broadly reflexed. The middle tarsus is shown 
in fig 10 b ; the long slender basal segment, short, obliquely 
transverse, intermediate segments, and enlarged terminal 
segment are characteristic of all the pairs of tarsi, and 
occur in other members (Hawaiian) of the genus which 
I have examined. 

Loc, Seychelles : Silhouette, Mahe, Praslin. Silhouette : 
near Mont Pot-h-eau, about 1500 feet, and Mare aux (Jochons, 
over 1000 feet, viii, 1908. Mah6: near Morne Blanc, about 
800 feet, xi. 1908; Cascade Estate, about 1000 feet. 
Praslin: C6tes d’Or Estate, xi. 1908. 15 examples in all. 

10. Mirostemus alluaudi, sp. n. 

Major, conspicue latior, pubeacenti& erecta; prothorace et elytris 
subtilissime et densissime punctatis, his subrugulosis, dorso 
parum deplanato; metasterno lobo anteriore antice minus 
arcuato; segmento 1° abdominis parte medi& elevate angustiore, 
de extremitate antic& ad posticam gradatim angustata, margin© 
anteriore arcuato. 

Long. corp. ca. 2*3 mm. 

Distinguishable at once from M. ex chip alpis by its larger 
size, much broader form, and erect pubescence. Pitchy- 
blackish, shining, legs and underside of body reddish, 
antennae brownish-testaceous. The specimen being unique, 
it has not been possible to make microscopic preparations 
of antennae and palpi; under the highest power available, 
the antema are seen to be ll-aegmented, and the form and 
proportions of the segments appear closely similar to those 
of M. excisipalpis ; both maxillary and labial palpi have 
their terminal segments excised at the apex and of the 
“ two-fingered 99 kind, ihough perhaps less markedly so than 
in the preceding species. Prothorax , seen from above, very 
short* its front and side margins forming a nearly continuous 
carve; seen from the side, the hind angle is definite, but 
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greater than a right angle, the lateral carina continues 
forward to the front margin, the front angle is deflexcd and 
acute ; the entire surface is closely and finely punctured, 
the puuctures being only about their own diameter apart. 
Scutellum subpentagonal, its sides parallel. Elytra with 
dorsum rather flattened, subhumeral calli moderately promi¬ 
nent, and only an excessively fine subsutural stria dis¬ 
cernible ; the entire surface is as finely and closely punctured 
as that of the prothorax, without trace of seriate arrange¬ 
ment, and has indications of rugulosity. Hind wings fully 
developed. Prosternum with its intercoxal portion widely 
and shallowly sinuate behind, without hairs on the hind 
margin. Metasternum with the front margin of its anterior 
lobe forming a slightly more flattened curve than in 
M . excisipalpis ; entire surface of the metasternum finely 
and closely punctate; the median longitudinal suture is 
clearly marked, but vanishes at the fiout end. 1st ventral 
abdominal segment with its elevated median portion (which 
projects forward between the hind coxae) considerably 
narrower than in M. excisipalpis, markedly narrowing from 
its front to its hind end, and strongly arcuate in front; all 
the visible ventral segments are finely and very closely 
punctate, the punctures being often not more than about 
their own diameter apart, and the pubescence rather long, 
as on the upper surface of the body. Tarsi of the form 
characteristic of the genus. 

Loc. Seychelles: La Digue, 1892, one example {type) in 
Paris Museum, collected by Oh. Alluaud. 

CiBNOCARA, Thomson. 

11. Canocara subplana , sp. n. 

Curta, lata, doreo parum depresso (haud concavo); nitida, nigra, 
supra pilis erectis, tenuibus, pallide flavescentibus parcissime 
veatita, antennis ferrugineis, segmento basali parum obscuriore, 
pedibus piceo-ferrugineis, tarsis minus obscuris; prothorace disco 
fortiter sat parcc, basi crebrius seriatim, punctatis; elytris striis 
2 lateralibus, profnncle impressis (intervullo transverse eonvoxo), 
antice ad circiter ] longitudinis elytrorum evanescentibus, postico 
stria exterioro fere ad suturam continuatd, interior© magis 
abbreviate, callo subhumerali conspicuo olovato, parum elongato, 
disco pare© fortiter punctato, basi transverse, intervallis inter 
striis lateralibus longitudinaliter, seriatim punotatis, stria sub- 
suturali tenuissim&, haud impress^, ad scutellum continuata; 
metasterno et segmentis ventralibus abdominis fortiter sat dense 
puucbatis. 

Long. corp. 1*5 mm. 
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Short and broad, rather flattened (but not concave) 
dorsally in the region of the scutellum. Shining black, 
•with very sparse, fine, erect, pale yellowish hairs (closer on 
the lower surface), antennae ferruginous, the basal segment 
darker but not black, legs pitchy-ferruginous, tho tarsi 
lighter reddish. Head rather strongly but sparsely punc¬ 
tured. Eyes with the deep incision reaching nearly to the 
hind margin, where it tapers to a point. Antennae shown in 
fig. 12. Prothorax , seen from the side, with front angles 
much produced downwards, acute, hind angles much larger 
than a right angle, rounded off just at the apex ; seen from 
above, very transverse, the sides and front margin forming 
an almost regular curve, the base much produced backwards 
in the middle and bisinuate on either side ; strongly but 
rather sparsely punctured, the punctures two, three, or con¬ 
siderably more times their own diameter apart in the middle, 


Fi*. 12. 



Ccenocara subplana . 

a, antenna, x 50 j b, segments 3-6 of antenna, x 265. 

rather closer on the deflexed lateral parts and along the 
margins, especially along the base, where they form a fairly 
regular series (there is no subbasal stria), the interstices 
quite smooth. Scutellum subtriangular, about as long as 
broad at the base, with a few minute punctures. Elytra , 
seen in side-view, with humeral angle definite, larger than 
a right angle, the lateral margin shallowly sinuate just 
behind the humeral angle and narrowly reflexed throughout 
its length; with two lateral striae, deeply impressed (the 
interstice between them being transversely convex), both 
ending in front at about the level of the hind end of the 
callus, Le. t about £ the length of the elytron from the base, 
the outer stria extending back parallel to the margin nearly 
to the suture, the inner stopping some distance short of 
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tliis; the third stria, within these two, is represented only 
by a short series of impressed, slightly elongate punctures, 
level with the posterior part of the callus and extending 
back a little behind it; subhumeral callus sharply elevated 
and rather elongate; an exceedingly fine subsutural stria is 
discernible, extending forward to the scutellum ; on either 
side of the scutellum the margin of the elytron is very slightly 
elevated ; punctures on the disc strong but sparse, often 
three or more times their own diameter apart; they are closer 
and form fairly regular series along the base and along the 
intervals between the inner and outer stria, and between the 
outer stria and the margin; the interstices are quite smooth, 
and the fine erect hairs on the disc show some trace of 
seriate arrangement. Hind wings not examined. Meta¬ 
sternum and ventral abdominal segments closely and strongly 
punctured, the punctures only about their own diameter 
(or frequently less) apart; no trace of fine interstitial 
punctuation, interstices quite smooth ; 2nd (first visible) 
ventral segment a little longer than 3rd; 4th in the middle 
a little shorter than 3rd, owing to its hind margin being 
subangularly curved forwards in the middle; 5th about as 
long as 3rd and 4th together. 

Loc. Seychelles. Silhouette, Mahe, Praslin. Silhouette : 
near Mont Pot-&-eau, about 1500 feet, viii. 1908 ; Mare aux 
Cochons and forest above, over 1000 feet, ix. 1908. Mahe: 
near Morne Blanc, 800 feet or above, x, 1908, 1 specimen. 
Praslin: Cdtes d'Or Estate, xi. 1908, 1 example. 8 speci¬ 
mens in all. 

This species is much smaller than the European C. bovistee , 
Hoffm., and its dorsal surface is much more sparsely punc¬ 
tured and has the pubescence longer, sparser, and more erect; 
moreover, it has only two lateral striae on each elytron, 
and these are not continued in the front i of the length. 
C. boleti , Alluaud (1900), from Madagascar (examined at 
the Paris Museum), is considerably larger, has the humeral 
calli less sharply prominent and the dorsum of the elytra 
rather more convex, the punctures a trifle smaller and with 
some indication of arrangement in series on the elytra, and 
a third stria inside the other two at the base of the elytra. 
C . weisei } Schilsky, 1898 (E. Africa), is much larger than 
C. subplana , aud differs iu the nature of the striae and 
punctuation on the elytra, and of the punctuation on the 
underside, etc. C. rufitarsis, Reitt., 1878 (= Dorcatoma 
granulum. , Kiesenw., 1879), from Japan, of which I have 
examined a specimen from the British Museum, is also 
decidedly larger, with tibiae and basal segment of antennae 
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darker, prothorax and elytra much more closely punctured, 
while the two outer lateral striae of the elytra extend forward 
to the humeral angle, and a third impressed stria is present 
within these, abbreviated just behind the callus. Borealoma 
nigrina , Boheman, 1851, from the Limpopo fiivcr, appears 
from the description to be referable to Ccenocara , but not 
agreeing in specific characters with the Seychelles insect. 


Dorcatoma, Herbst. 

12. Dorcatoma insulana , sp. n. 

Brevifcer ovata, oonvexa, modice nitida, pilis ten mbits, erect is, 
griseo- vel fiavo-albidis, in elytris subseriatis, sat dense vestita; 
obscure ferruginea, prothorace rufescente, antennis sogmonto 
basali ferrugineo, segmentis intennediis testaceis, clav& infuscata, 

Fig. 13. 



Dorcatoma insulana, 

a, outline, head protruded, X 33; b , antenna, X 50; 
c, segments 3-6 of antenna, X 266. 

pedibus obscure ferrugineis, tarsis pallidioribus; prothorace 
crebre BubtiliBsime, in medio disci rarius, punctato, lmeft sub- 
baBali null4; elytris callo subhttmerali modice elevato, striis 
2 Iateralibus, impressis, antice fere ad basin, postace fore ad 
suturam (stri& inferior© quam exterior© vix brevioro), con- 
tinuatis, Btri& subsuturali subtilissimft, antico ad | longitudinis 
elytrorum evanescent©, disco arcis august is, longiiudiuaiibus, 
impunctatis, interviillis dense fortiter punctatis (punctis majoribus 
et naiuoribus); metasterno haud sulcato, dense, in medio lortius, 
punctato; segmentis abdominalibus dense subtilissime punctatis. 
long. corp. 1^-1| mm. 

Shortly ovate, very convex ; dark ferruginous-reddish, 
prothorax a little lighter; antennae with basal segment dark 
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ferruginous, minute funicular segments testaceous, club- 
segments darkly iufuscated ; legs dark ferruginous, tarsi 
lighter; body moderately shining, thickly covered with fine, 
erect, greyish-white or yellowish-grey hairs, subseriately 
arranged on the elytra. Head closely and finely punctured; 
eyes subangularly prominent at the sides, the anterior emar- 
gination reaching about £ of their length*; antenruB shown 
in fig. 13 b,c; the very short segments 4-6 are slightly 
produced on the inner side, especially the 6th. Prothorax 9 
seen from the side, with anterior angles much produced 
downwards and very sharp, hind angles much greater than 
a right angle and rounded off; seen from above, the pro¬ 
thorax is very transverse, strongly narrowed to the front, 
with sides slightly arcuate and the base produced backwards 
in the middle, with no suhbasal line; disc very finely 
punctured, the punctures at unequal distances in the middle 
of the disc, about two to six times their own diameter apart 
and withquitesmooth interstices; at the sides and towards the 
base the punctures are closer and the surface slightly rugu- 
lose. Scutellum about as long as broad at the base, shield¬ 
shaped, with acute apex, and surface with rather numerous 
minute puuctures. Elytra , seen from the side, with humeral 
angle very obtuse and rounded off, and with two impressed 
lateral striae, both extending forward almost to the base, and 
extending behind almost to the suture, the inner one being 
scarcely shorter than the outer; sublmmeral callus mode¬ 
rately elevated ; there is an extremely fine subsutural stria, 
very close to the suture, and disappearing in about the 
anterior £ of the length; on the disc there are narrow, longi¬ 
tudinal, impunctate spaces (with a faint trace of striae visible 
under a high power); between these the punctures are close, 
often less than their own diameter apart, they are of unequal 
size, some being more than twice the size of others, and the 
larger ones being very much bigger than those on the pro¬ 
thorax ; interstices smooth ; the erect hairs are subseriately 
arranged, there being longitudinal series of hairs directed 
slightly forwards, and those on the intervals between these 
series leaning backwards. Hind wings fully developed. 
Prostemum widely sinuate behind between the front coxae and 
fringed with long hairs, also with about three very long hairs 
rising from the front end of its median longitudinal carina. 
Metasternum with no median sulcus or pit, closely punctured 
throughout, the punctures at the sides being finer, those in 

♦ In a rather small and badJy preserved example (which I at first 
placed as a different species but which I believe to be only a variety) the 
emargination appears slightly deeper, 

Ann. & Mag. N. Hist . Ser, 9. Vol. xiv. 25 
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the middle large and separated by less than their own dia¬ 
meter. Ventral abdominal segments closely but very finely 
punctured, 2nd (first visible) segment slightly longer in the 
middle than 3 or 4, which are equal in length, 5 being 
as long as 3 and 4 together; in the specimen examined (sex 
undetermined) the hind margins of 3 and 4 are regularly 
arcuate and parallel the one to the other, but the hind 
margin of 2 is subangularly curved forward in the middle. 

Loc. Seychelles. Silhouette, Mah6. Silhouette: near 
Mont Pot-a-eau, 1500 feet and over, vii.-viii. 1908, including 
10 specimens bred with other beetles and a small Ichneu- 
monid* from fungus found in the highest and dampest 
forest, about 2000 feet, 29. vii. 1908 ,- Mare aux Cochons and 
forest above, over 1000 feet, ix. 1908. Mahe: country 
above Port Glaud, about 500-1000 feet, 5. xi.1908,1 example; 
near Morne Blanc, about 1000 feet, xi. 1908; high forest of 
Morne Blanc and Morne Pilot, about 2000 feet, xi. 1908, 
5 specimens ; and 16 other specimens from fungus found in 
the high jungle. 48 examples altogether, all from the 
endemic forests at high altitudes, and more than half of 
them from fungus. 

In comparison with forms like chrysomelina andj flavicornis, 
the shortly ovate and convex (almost subglobose) form and 
erect pubescence of the present species at once arrest 
attention. The anterior emargination of the eye is con¬ 
siderably deeper than in either of those European species, 
nevertheless 1 think the Seychelles insect is referable to this 
genus rather than to Ccenocara . The only example of the 
European D. setosella , Muls., which I have seen, is con¬ 
siderably larger aud more oblong than the Seychelles species, 
and its pubescence, though erect, is shot ter. 2). lanata , 
Fauvel, 1904, from New Caledonia, appears from the de¬ 
scription to be larger than 2). insulana and quite differently 
shaped. 


Metadorcatoma, gen. nov. 

Corpus curtum, ovoideum, valde convexum, pubescentid sat dens&, 
hrevi, erectU vestitum. Caput infra haud excavatum, supra fere 
planum, autice haud deflexura. Oculi magui, antioe perparum 
sinuati. AntennsB 11-segmentat©, breves, segmento 1 magno, 
2 intus valde sed obtuse producto, 4-8 brevissimis, transversis, 
infcus serratis, 5 intus in processum longum producto, 9-11 
davam laxam formantibus. Mandibulse magnm, fere quad- 
rangulares, subtus sat ooncavse. Palpi maxillares segmento 


* Thersilochus evanescent, Morley, Tians. Linn. Soc. ser. 2 (Zool.), xv. 
p. 178 (1912). 
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ultimo triangulari, apice subtruncato; labiales segmento ultimo 
late triangulari, apice ext us sinuato. Prot borax brevis, basi 
elytris angustior, de basi ad marginem anteriorem valde angus- 
tatus, lateribus (desuper visis) haud sinuatis, basi in medio fortiter 
postice arcuati. Scutellum scutiforme, apice acuto. Elytra 
callis subbumeralibus modice prominulis, strifi suturali tenui 
fere obsolete, disco striis 10 (in utroque elytro) crenulatis 
munito; margine externo ad genua postica recipienda hand 
exciso, sed late haud profunde sinuato. Cox® antic® sat late 
separat®; prosternum processu intercoxali modice lato, apice sat 
profunde et acute bifido, Mesosternum, capite et appendicibus 
retractis, invisum, medio postice profunde excayatum et sub lobo 
anteriore metasterni recessum. Motasternum lobo anteriore 


Fig. 34. 



Me f adorcatuma peculiars. 

0 , outline, X 12; b, fragment of surface of elytron showing parts of two 
stri®, x 50; c, underside (head removed, also tibiae and tarsi of both 
front legs and one bind leg, and whole of one middle leg; protli'-rax 
drawn away from hind body; lines on mesosternum represent ridges, 
not sutures), X c&. 14. 


brevi, antice recte truncato et margin a to, inter ooxas intermedias 
productum; parte posterior© sulco longitudinali medio, antice 
foveolato, instructum. Cox® postic® ])rocessu abdominali sat late 
separat®. laminis extus gradatim dilatatis. Segmeuta visibilia 
abdominis 5, ultimum quam quartum vel terbium longius. 
Femora omnia infra ad tibias recipiendas sulcata. Tarsi omnes 
5-segmentati, segmento basali extus laminato, tribus sequentibus 
sionil sumptis fere ®quilongo, bis brevissimis, ultimo parum 
longiore. 

Form short, ovoid, strongly convex; body covered with 
fairly dense, short, erect pubescence. Head, when retracted, 
received into the prothorax and bent back so that the man¬ 
dibles touch the anterior lobe of the metasteruumj not 

23* 
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excavated beneath behind the mentum ; nearly flat dorsally 
between the eyes, not deflexed in front, but with a deep 
transverse farrow (? the fronto-clypeal suture) between the 
bases of the antennae, and with a groove on either side 
running along the inner margin of the eye and forwards to 
the extremity of the transverse furrow; clypcus very short 
and transverse, with front margin widely sinuate (see fig. 164). 
Eyes large, very slightly sinuate in front; the outer portion 
of each eye is received within the prothorax when the head 
is retracted; when it is extended, most of its lateral outline 
is formed by jhe eyes, which are subangulate in front. 
Antennae (fig. 15 a) short, 11-segmented; 1st segment very 
large (recalling that of Anitys), laterally compressed* and 
flattened on the posterior side; 2nd strongly hut bluntly 
produced on the inner side, 3rd about as long as broad at 
the distal end, 4-8 very short and transverse, produced 


Fig. 15. 



a } antenna of Metadorcatoma peculiars , X 50 ; 5, antenna of Theca 
denticornis , Champion, for comparison, X 50. 

inwardly so as to give a serrate appearance, 5 being produced 
into a long process bearing two long setae (this recalls the 
processes on the intermediate segments in the Indian 
Stagetus [= Theca] denticornis } Champion, 1919, the antenna 
of which is figured, fig. 15 4, for comparison); 9-11 forming 
a loose club. Labmm (fig. 16 4) very small, short, transverse, 
widening slightly from the base, with distal margin widely 
angular and acuminate at apex. Mandibles (fig. 16 a) 
very large, almost quadrangular, rather concave ventrally. 
Maxilla with distal parts of galea and lacinia covered 
densely with bristly hairs, nearly as in Nesotheca (cf* 
fig. 19 c ) ; the hairs are nearly all curved over at the apex, 
especially on the lacinia; palp (fig. 16c) with terminal 
segment triangular, subtruncate at distal extremity. Labium 
snarly as in Nesotheca (c/. fig. 19 d ); palp (fig. 16 d) with 
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terminal segment broadly triangular, at distal extremity 
sinuate towards the outer angle, arcuate at tlie inner 
angle. Prothorax short, strongly curved backwards in the 
middle at the base, narrower than the elytra at the 
base, strongly narrowed from base to front margin, not 
sinuate at the sides when viewed from above ; lateral margins 
deflexed, not visible from above, the sharp marginal ridge 
running right from the very wide hind, to the acute front, 
angle. Scutellum scutcheon-shaped, about as long as its 
breadth at the base, with sharp apex. Elytra with mode¬ 
rately prominent subhumeral calli, with a trace of a fine 
sutural stria and 10 other, very distinct, crenulate striae; the 
three outer striae (on the deflexed lateral part of the elytron) 
are deeper than the rest, the second discal stria (from the 
suture) is strongly curved inwards at the base to the apex of 


Fig. 16. 



Metadorcatoma peculiar is, 

a, left mandible from dorsal side, hairs not shown, the series of small 
blunt “ teeth ” are seen through the translucent chitin of the inner 
edge; b 7 labrum and clypeus; e ; maxillary palp; d, labial palp. All 
X 85. 

the scutellum, the first discal stria is abbreviated at the base, 
and there is no short scutellar stria; seen in profile, the 
humeral angle is very wide and obtuse, the lateral margin 
just behind this is very slightly sinuate to receive the knee 
of the middle leg, and further back it is widely sinuate, but 
not sharply excised to receive the knee of the hind leg. 
Hind wings normally developed. Structure of the underside 
nearly as in Horcatoma or Anitys : front coxa rather widely 
separated, intercoxal process rather wide and short, but 
rather deeply and sharply bifid and furnished with long setae 
at the extremity; the prosternum also has a median longi¬ 
tudinal ridge, from near the front end of which rises a long 
seta. Mesosternum not visible when the parts are retracted, 
deeply recessed and hidden by tlie anterior lobe of the meta¬ 
sternum, as in Dorcatoma , etc. Metasternum (fig. 14 c) with 
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a short broad anterior lobe separating the middle cox®; 
this lobe is squarely truncate and has an elevated margin in 
front, and is obliquely truncate at either of its lateral 
angles, which project very little on either side; posterior 
part of metasternum with a narrow and shallow _ median 
longitudinal furrow, deepened into a small pit at its front 
end; epimera very narrow, almost linear, but broadening 
a little at the level of the hind end of the metasternum. 
Hind coxa with lamin® broadening towards the outer ex¬ 
tremity, separated by a short and broad intercoxal process 
of the abdomen, lsf ventral abdominal segment excavated to 
receive the folded hind legs, scarcely visible when these are 
retracted; segments 2-5 convex, 2-4 approximately equal 

Fig. 17. 



Metadorcatoma peculiars. 

a, right front tibia and tarsus from ventral side, X 50; b 9 basal segment 
of same tarsus, X 175; c, left middle tibia and tarsus, X 50. 

in length, 5 considerably longer. Legs with femora grooved 
beneath to receive the tibise; tarsi (fig. 17) all 5-segmented, 
basal segment about ajs long as 2-4 together, the latter very 
short, terminal segment rather longer; the basal segment 
has a curious laminate expansion on its outer side, as shown 
in fig. 17 a, b (whether this is confined to one sex could only 
be determined with certainty by dissection of the genitalia 
of several examples; the expansion is present in all the 
specimens, some eight in number, which have the legs set out). 
When the parts are retracted the front and middle legs are 
not packed away quite as in Nesotheca ; in that genus the 
front tibise are concealed beneath the middle legs, but part 
of the front femora is visible (cf. fig, 20); in Metadorcatoma 
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the front tibiae are visible (but conceal the front femora), 
packed just in front of the middle femora. 

On a superficial examination of the dorsal surface and 
striate elytra, the insect for which this genus is erected has 
some resemblance to certain species of Theca ; the antenna 
also has the same number of segments as in that genus, and, 
as remarked above, its curious form recalls that of the Indian 
Theca denticornis , Champion (in which, however, the 
funicular segments are much more serrate, and both the 
5th and 7th are produced into long processes). But closer 
study shows that the structural characters are much more 
nearly those of Dorcatoma ; in the form of the prothorax, 
head, mandibles, and eyes (though these last are only very 
feebly sinuate in front in Metadorcatoma) 9 in the separated 
front coxae and form of the pro-, meso-, and metasterna, 
Metadorcatoma has strong points of resemblance with Dor¬ 
catoma. Metadorcatoma seems to differ clearly from all the 
other genera, both those of which I have examined represen¬ 
tatives and those of which I have only read the descriptions. 
Several others (besides Theca) have striate elytra: but, of 
these, the North American Byrrhodes, Leconte, has, according 
to Pall (Trans. Amer. Ent. Soc. xxxi. 1905, p. 263), the an¬ 
tenna 9-segmented, and the prosternum broadly truncate- 
emarginate and without processes behind, though the meta¬ 
sternum is much as in Dorcatoma ; Protheca, Leconte, has 
(also according to Pall, op. cit. p. 259) the head deeply 
excavated beneath, and the front coxae nearly contiguous, 
the intercoxal process being pointed; Sticktoptychus 9 Pall 
(op. cit. p. 258), is elongate-oval, more like Catorama 3 and 
has the head deeply excavate for the antennae, the metastemal 
lobe deflexed, etc. ,* Stagetcmorphus , Pic (Melanges, x. p. 7, 
1914), based on an Indian insect, is said to have a very 
large scutellum and the thorax explanate at the sides ana 
behind, and, though the antennae and sterna are not described 
exactly, the insect is said to be near Stagetvs [Theca]* 
Metadorcatoma must be regarded as a genus having strong 
points of resemblance to Dorcatoma structurally, but posses¬ 
sing striate elytra, which are not found in the latter genus, 
and further characterized by the form of its antennae. 

Type of the genus: Metadorcatoma peculiaris 9 sp. n. 

13. Metadorcatoma peculiari$ 9 sp. n, 

Brunnea, nifcens, pubesoenti& fulvescente, antennis (basi except^) et 
tarsorum apicibus rnfo-fulvis; capite subtilissime punctulato, 
interstitiis laevis ; prothorace granulato-punetato, interstifciis 
subtilissime punctulatis, basi baud marginal; elytrorum stria 
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un&qu&que in utroque latere crenulatfi,, intervallis dense subtiliter 
pnnctatis, punotis aliquibus perparum rortioribus. 

Long. corp. ca. 2*8 mm. 

Body and legs uniform dark brown, antennae (except 
the basal segment) and apices of tarsi lighter, reddish-ful¬ 
vous, underside of body more reddish ; pubescence tawny- 
yellowish ; surface of body shining, llead between the 
eyes very finely punctured, the punctures at varying distances, 
from one to about 5 or 6 times their own diameter apart; 
interstices quite smooth. Prothorax with the base not 
margined; disc granulate-punctate, the granulate appearance 
being produced by larger punctures bearing stronger hairs 
and surrounded by an elevated crater-rim; these larger 
punctures are scattered from about once to three times 
their own diameter apart, and the interstices boar extremely 
fine punctures, from which arise very fine, shorter hairs, and 
which are usually two to three times their own diameter 
apart. Scufellum smooth and impunctate. Elytra with the 
fine sutural stria very faintly marked and obsolete in the 
anterior part; the discal striae each have minute crenulations 
projecting into them at irregular intervals along each side 
(fig. 146), and in some aspects the shadows behind these 
crenulations give the striae the appearance of being punctate; 
the intervals are all finely and closely punctate, the punc¬ 
tures being from one to two or three times their own 
diameter apart; slightly stronger punctures, bearing longer 
and stronger hairs, are scattered among the rest, and 
especially along the sides of each interval, close to the edges 
of the striae ; the general surface between the punctures 
appears under a high power in some aspects minutely uneven, 
almost rugulose. Metasternum and ventral abdominal seg¬ 
ments very finely and closely punctured and pubescent, the 
punctures appearing under a high power of more than one 
size, especially on the metasternum: there is a series of 
elevated round granules across the extreme base of each 
abdominal segment from the 2nd to the 5th inclusive. 

Loc, Seychelles. Silhouette; Mare aux Cochons plateau 
and forest above, over 1000 feet, viii.-ix. 1908, 6 examples 
(most or all of which were almost certainly taken from 
fungus) ; 10 specimens from fungus, ix. 1908, exact locality 
aud elevation not recorded. 

Characters of the Genera JWesotmeca, Metatjbdeca, 

AND PaEATEECA, 

The following three genera, all described as new, agree 
closely iir thany respects, but differ in certain anatomical 
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characters, Nesotheca and Metatheca are erected to include 
a complex of Seychellean forms; Paratkeca is constituted 
to contain two Indo-Malayan species so closely allied to the 
Seychelles insects that it has seemed best to describe them 
in this paper (for the same reason I have included here a 
single Indo-Malayan species of the genus Nesotheca ). These 
three genera all have a considerable resemblance to Theca in 
superficial appearance, but differ from it in the number of 
segments in the antenna, the absence of striae on the disc 
of the elytra, the form of the sterna, and other points. They 
all form extremely compact little pilules when the parts are 
retracted; all are clothed with decumbent, light-coloured 
pubescence ; the pronotum has punctures of two sizes, fine 
punctulation occupying the interstices between the larger 
punctures; the elytra have regular series of large punctures 
and the fine intervallar punctulation is frequently of two 
sizes; the mesosternum is invisible when the parts are 
retracted ; the metasternum has an anterior lobe which is a 
modification of the anvil-shaped kind, and which always bears 
a deep pit filled with hairs ; the posterior part of the meta¬ 
sternum also usually has a deep median groove, dr a second 
deep pit filled with hairs, or both, but this pit and groove are 
less constant than the pit on the anterior lobe. No more 
need be written here, as the anatomy is fully discussed under 
the genera, especially under Nesotheca . The genera may be 
briefly differentiated as follows:— 

A. Antennas 10-segmented. 

a . Maxillary palpi with two deep excisions 
three-fingered ”), labial palpi with one 
(“ two-fingered ”), at the apex of their 
terminal segment. [yEdeagus of g dorso- 
ventrally flattened, median lobe either 
subtruneate or produced into two horns at 
the angles distally, internal sac bearing a 

pair oflarge spines.] . Nksothbca, p. 386 . 

a\ Maxillary and labial palpi with their ter¬ 
minal segment entire at the apex. 

^JEdeagus# very differently formed, see 

figures and description below.]... Metathbca, p. 418. 

JB. Antennee 9-segmented. Palpi with their ter¬ 
minal segment entire at the apex. [iEdeogus 
constructed much as mNesotheca, but without 
the two spines on the sac.] .... Pauatubca, p. 423 , 

Nesotheca and Metatheca agree in the number of antennal 
segments, but differ in the form of the palpi and aedcagus ; 
Metatheca and Paratheca agree in the form of the palpi, but 
differ in the number of antennal segments 'and the form of 
the sedeagus ; Nesotheca and Paratheca agree in the general 
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plan of the sedeagus, but differ in the form of the palpi and 
the number of the antennal segments, 

Nesotheca*, gen. nov. 

Corpus suboblongum vel ovoideum, pubescentid brevi, decumbento, 
griseo-albidd vel griseo-flavd vestitum. Caput infra pono mentum 
ad antennas recipiendas profunde excavatum. Oculi nec emar- 
ginati neo sinuati. Antennas lO-segmentatas, segmentis 5-7 intus 
parum serratis, 8-10 davam laxam formantibus. Palpi maxillares 
segmento ultimo apice dilatato, profunde bi-emarginato; labiales 
segmento ultimo apice profunde emarginato. Prothorax a basi 
ad apicem gradatim angustatum, lateribus (desuper visis) leviter 
sinuatis. Soutellum lateribus arcuatis, sed interdum ad apicem 
Bubaoutum couvergentibus. Elytra callo subhumerali plus 
minusve conspiouo, vel interdum subobsoleto, instruota; baud 
striata, sed fortiter seriato-punotata; margin© externo ad 
genua postica recipienda sat profunde sinuato. Cox© antic© 
subcontigu©; h©, et mesosternum (capite cum appendioibus 
retractis), invisse. Metasternum ad tibias tarsosque medios 
recipiendos utrinque transversim profunde canaliculatum, lobo 
antico incudiformi profundo triangularitor foveato, fovea densis- 
sime pilosfi; pars posterior metasterni fovea altera media, vel 
magna vel minuta, densissime pilosa, munita. Abdomen sog- 
mentis visibilibus 5, seoundo processum inter coxas posticas 
formante, suturis Begmentorum anteriorura medio sinuatis. 
Femora omnia infra ad tibias recipiendas sulcata. 

Form suboblong or ovoid, upper surface covered with 
dense, short, decumbent, greyish-white or yellowish pubes¬ 
cence ; body always unicolorous, reddish-black or blackish. 
The whole structure is arranged to allow of a complete 
retraction of the head and appendages. Head received into 
the prothorax, declivous in front of the level of the eyes, and 
when retracted bent back ventrally so that the mandibles 
reach the anterior lobe of the metasternum, with a ridge 
on either side running obliquely forwards and inwards, from 
about the middle of the inner margin of the eye almost to 
the base of the labrum; deeply excavated beneath behind 
the mentum to receive the antennae, the posterior ventral 
edge forming a thin transverse lamina produced into a point 

* This name, from wjffos, an island, and Theca, the name of the genus 
which Nesotheca superficially resembles, was selected when I had only the 
Seychellean species before me. I have subsequently described a species 
from Tenasserim, indicating that the genus is not exclusively insular$ 
but it is at least abundantly represented in the Seychelles by a complex 
of species having characters in common distinguishing them from the only 
Indo-Malayan firm known to me, and I therefore publish it under the 
name first chosen. 
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in the middle. Eyes of normal form and size, not very- 
prominent, not emarginate. Antenna arising just in front 
of, and about level with, the inner margin of the eyes, 10- 
segmented \ in the Seychelles representatives of the genus 
(where the antennae have been examined in detail in five out 


Pig. 18. 



a , antenna, X 50 j 1, left front tibia and tarsus, X 50, 


Pig. 19. 



Nesotheca typica . 

a, labrum and epistome; 5, mandible (only the seise visible in profile are 
shown, not those on the surface); c, maxilla; d } labium (from the 
ventral side). All X 85. 

of the nine described species *) they are of the form shown 
iu fig. 18 0 , with segment 3 about times as long as 4, 

* This statement is inserted because the number of antennal segments 
varies in different species within the limits of certain accepted genera; 
e. g., 9- or 11-segmented in the species of the North American Prutkeca , 
Lee., and 8-, 9-, or 10-segmentea in those of the North American genus 
JSutyhst%i9 } Pall: see H. 0 . Pall, Tr. Amer, Ent. Soc. xxxi, pp, 259, 204 
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4t-7 short and transverse, 5-7 slightly produced distally on 
the inner side, 8-10 forming a loose club longer than the 
whole of the rest of the antenna ; in the only known Oriental 
species, N. tenasserimensis (p. 416), they are of the form shown 
in fig. 36 a, b, segment 3 being much shorter, only about 
equal in length to 4, and closely articulated therewith, so 
that the two at first sight appear almost like one segment, 
and segments 5-7 also appear more closely articulated. 
Labrum (fig. 19 a) minute, nearly as long as wide. Mandibles 
as in fig. 19 3. Maxilla (fig. 19 c) having the distal parts of 

Fig. 20. 


labr 



Kesotheca typica. 

Ventral view, parts retracted, x 29 ; a.f. y femur of anterior leg; 
an, basal segment of antenna; el, part of elytron; labr, labrum; 
m s bind margin of 1st abdominal segment; mdb., mandible; m.tr,, 
trochanter of middle leg ; p.c., lamina of posterior coxa, beneath 
which femur fits; p.tr., posterior trochanter. 

galea and lacinia densely covered with short bristly hairs; 
palpi with terminal segment subtriangular, wide and bi- 
emarginate at the apex, so that a remarkable “three-fingered ” 
form is produced. Labium (fig. 19 d) with the outer parts of 
the lobes densely covered with short bristly hairs; terminal 
segment of palpi broad and deeply emarginate (“ two¬ 
fingered **) at apex (in N. tenasserimensis there is an indi¬ 
cation of a third process, fig. 36 d). Prothorax considerably 
narrowed in front, its outline usually appearing shallowly 
sinuate at the sides when viewed from above, the sharp lateral 
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margins continuing right to the front angles, which are 
much deflexed, more or less produced forwards, and either 
considerably less than, or nearly, right angles ; hind angles 
widely rounded off; disc even, the entire surface excessively 
finely and closely punetulate, and with some larger punctures, 
the size and closeness of which varies in different species and 
individuals. Scutellum with sides curved, only converging 
to a definite apex in some species ; usually about as long as 
its breadth at the base ; its surface sometimes deflexed at 
the edges, and frequently raised above the surface of the 
immediately adjacent part of the elytra, whereby the effect 
of a broad crack surrounding the scutellum is produced. 
Elytra with subhumeral callus in some species strongly, in 
others very little, developed ; usually with a fine stria very 
close to the suture, obsolete for a greater or less distance at 
its front end (this stria is not discernible in N. tenasseri- 
mensis) ; with no other striae, but with regular longitudinal 
series, and with a short scutellar series, of large punctures ; 
the entire surface of the intervals between the seriate punc¬ 
tures is excessively finely and closely punctulate, and under 
a high power scattered stronger punctures are discernible 
among these minute intervallar punctures. Hmd wings 
normally developed. Prosternum extremely short; front 
coxce shortly transverse, almost contiguous, separated only 
by a very narrow intercoxal process. Mesosternum with an 
anterior horizontal portion, and a posterior vertical part 
applied to the front of the metasternum. When the appen¬ 
dages and head are completely retracted, the pro- and 
mesosterna are not visible at all ; the head meets the 
anterior lobe of the metasternum, the antennae are com¬ 
pletely packed away under the head, and the front legs are 
almost hidden between the prothorax and middle legs ; the 
knees of the front and middle legs on each side being 
received into the space formed by the upward bend of the side- 
margin of the prothorax near its hind angle, and of the epi- 
pleura of the elytron at its base (fig. 20). Metastemum 
short; deeply canaliculate on either side in front to receive 
the tibiae and tarsi of the middle legs, with the result that 
there is formed an anterior lobe of a shape (figs. 20, 21) 
which may be regarded as a modification of the anvil form 
found in JDorcatoma , the two “ wings of the anvil being 
curved ; the middle part of this anterior lobe is occupied by 
a large deep pit, broadly triangular in shape with apex 
directed backwards, and densely filled with pale hairs 
directed inwards from the sides towards the centre of the 
space j the front margin of the lobe bears an elevated 
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tubercle in the middle; the surface of the two curved 
w wings 99 is itself usually slightly concave, with raised edges; 
the part of the metasternum behind the tibial recesses has, 
in the middle line, another deep pit, varying in different 
species from very large (fig. 21 a) to very small (fig. 21 b) ; 
this pit also is densely filled with hairs, and from it there 
extends back a groove or impression reaching to the hind 
margin of the metasternum. Meta-episterna narrow, almost 
linear, partly hidden under the elytra. Middle coxa widely 
separated by the anterior metasternal lobe. Hind coxa 
transverse, forming narrow laminae under which the femora 
are in part received. Epipleurce of the elytra deeply emar- 
giuate to receive the knees of the hind legs. Visible ventral 

Fig. 21. 


a 




Metastemum of: a , Nesothecci simillima (<S) \ b, N. maxima . 

Both X 29. 

abdominal segments five; the first is scarcely visible when 
the hind legs are retracted ; when these are pushed aside it 
is seen on either side as a plate excavated to receive the hind 
leg, but is coucealed in the middle by the intercoxal process 
projecting forward between the hind coxae, the visible 
(ventral) part of which process is formed by the second 
segment*; hind margins of second and third segments 
sinuate in the middle. All the femora are grooved beneath 
to receive the tibiae. Tarsi (fig. 18 b ) 5-segmented, laterally 

* When the detached abdomen is examined in side-view, the inter¬ 
coxal process is seen to consist of a forward-projecting portion of the 
second segment, which is also curved downward and is visible in ventral 
view, fused with a downward- (ventral-) projecting median part of the 
first segment. 
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compressed; first segment about as long as the second and 
third together; segments 2—1 very short; segment 5 longer; 
claws simple. 

External sexual characters : none have been detected, 
except that the ventral flattening of the abdomen in 
N. maxima appears slightly more marked in the <J than 
in the ? . The much less definite flattening of the middle 
part of the abdominal sternites observed in the two S of 
N. praslinensis, and in some $ $ of N. communis , may also 
be a sexual character. 

jEdeagus : over 50 microscopic preparations of this organ 
of the were made for the purpose of separating the species. 
The sedeagus exhibits remarkable specific differences and 
remarkable constancy of form within each species. All the 
figures are drawn from the dorsal aspect ( i . e., that which is 
dorsal as the organ lies when retracted into the body). The 
organ is somewhat flattened dorso-ventrally, and bilaterally 
symmetrical, the lateral lobes (fig. 23 a, l.l .) being dorso¬ 
lateral in position, and bearing more or less hairs towards 
the apex ; the median lobe (fig. 23 a , m.L) is either subtrun¬ 
cate distally or produced at its two distal angles into 
processes which are variously shaped, and sometimes hooked 
at the apex, in the different species ; an internal sac is 
present (see especially tig. 31, in which it is indicated by a 
finely dotted line throughout its length, and figs. 23 a, 33 c, in 
which it is partly everted), its surface bears many very fine 
hairs (indicated in many of the figures on the part of the sac 
visible between the “ horns” of the median lobe), and it has 
two stout chitinous spines (fig. 23 a & 6, sp two abnormal 
specimens are figured, figs. 32 b, 33 b , in which these spines 
are asymmetrical, the left-hand one being in one case forked 
at the apex, in the other case doubled in its entirety). The 
basal piece appears to be composed of two separate chitinous 
parts: (i.) a distal chitinous portion (fig. 23 a , b.p. 1 ), to 
which the lateral lobes are articulated, and which forms a 
complete or nearly complete ring ; dorsally this part is 
short, with a median distal cleft, and produced proximally in 
the middle into a process or spine of varying form; 
ventrally it is longer, and divided down the middle by a 
deep cleft, which does not, however (so far as I can 
determine), extend right to the proximal edge (this division 
is not usually shown in the figures, but is partly indicated by 
dotted lines in figs. 25, 26, 32, 33); (ii.) a proximal 
chitinous piece (fig. 23 a, b.p?) 9 forming a thickened rim on 
the ventral surface, and curving up at each side on to the 
dorsal surface, hut widely interrupted in the mid-dorsal 
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region ; the remainder of the basal piece is membranous. 
The structure of the base of the median lobe is complex, 
and there is a condyle by which the median lobe is firmly 
articulated to the basal piece ; attempts to separate them 
have not succeeded. 

Some examples of the sedeagus in a very reduced and 
malformed state have come to light, associated with the 
presence of Nematode worms ; it is hoped to make these 
the subject of a short separate paper. Many microscopic 
preparations have also been made of the modified abdominal 
segments which surround the sedeagus, and which are tele¬ 
scoped into the abdomen and not normally visible from the 
exterior; the structure of these also is interesting, but 
cannot be entered into here. 

Affinities.—As Mods. Lesne has written of the genus Chon - 
drotheca *, Nesotheca must be placed among those genera which 
possess in the highest degree the faculty of retracting their 
parts, so as to form perfect little pilules. It is further remark¬ 
able for the form of its palpi and the pi esence of the two deep 
hair-filled pits on the metasternum. Some species at least 
of Theca — e . g the European Tlu byrrhoides , Muls.—have a 
deep pit and groove corresponding to those on the posterior 
part of the metasternum in Nesotheca , but the latter genus 
is specially remarkable for the very large and constant pit 
on the anterior lobe of the metasternum. Nesotheca also 
resembles Theca to some extent in general shape and 
pubescence, but differs in having the antennae 10- instead of 
11-segmented, the elytra only seriate-punctate, but devoid of 
striae, and in the strange form of the palpi; it also differs 
widely in the form of the sterna, since in Iheca the meso- 
sternum forms a vertical longitudinal lamina between the 
coxae and the metasternum lias no anterior lobe, while in 
Nesotheca the mesosternura is not visible at all when the 
parts are retracted, and the metasternum possesses an an\il- 
shaped front lobe. Nesotheca approaches Dorcatoma in 
these characters of the sterna; but jborcatoma has no seriate 
punctures on the elytra, its eyes are slightly emarginate, and 
its head is not deeply excavate beneath. In the excavation 
of the head and the form of the sterna Nesotheca seems 

* Bull. Mus. Paris, xvi. 1910, p. 307. Chondrotheca was described 
from (and is apparently still known only from) dead examples, which 
w k re discovered in burrows in the desiccated edible tubers of an Aroid, 
iound in certain ancient burial-places of the Inca civilisation near Lima, 
Pera. It is guite possible that the presence of the insects was contem¬ 
poraneous with the burial of the tubers— i. e., that it dated from the 
period covering the 12th to 14th centuries of the Christian era. 
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closely to resemble the South American genus Chondrotheca, 
Lesne (1910), mentioned above; but this has ll-segmentcd 
antennse, no humeral callus, no elytral series of punctures, 
and no metasternal pits (though the form of its metasternum, 
especially of the anterior lobe, seems, from Mons. Lesnc’s 
figure, to be otherwise closely similar). The Chilian genus 
Ascutotheca, Lesne (1911), also has the head deeply excavated 
beneath and an anvil-shaped anterior metasternal lobe; but 
it has 11-segmented antennae, the scutellum extremely 
reduced, no humeral callus, no complete series of punctures 
extending to the base of the elytra, no metasternal pits, and 
the mesosternum forming a transverse lamina visible when 
the parts are retracted. The North American Protheca , 
Lee., appears from the descriptions of Leconte (1865) and 
Fall (1905) to resemble Nesotheca in several points; it has 
the head deeply excavated beneath, the elytra punctate- 
striate, the mesosternum similarly constructed, and the 
metasternum forming a transverse anterior lobe, which is 
described by Fall as “ impressed,” while Leconte calls the 
metasternum " deeply foveate between the middle coxae ”; 
but Protheca has the antennae 11- or 9-segmented, the palpi 
broadly truncate, not emarginate, at the apex, and the 
pubescence semi-erect. Another North American genus, 
Stichtoptychus, Fall (1905). which also 1 have not seen, is 
sirucftirally very close to Protheca , but much larger and of 
different facies; its antennae are 11-segmented. Nor have 
I been able to see Capnodes , Broun (1881, New Zealand); 
ttiis has 11-segmented antennse, nothing is said about its 
sterna, and it may be far removed from Nesotheca , but it is 
noteworthy that Broun describes the terminal segments of 
both pairs of palpi as “ large, triangular, [with] the dilated 
apex tri-sinuate.” The North African genus Rhamna 9 
Peyerimhoff (1912), has 10-segmented antennse, but differs 
widely in the structure of the sterna and in other respects. 

Excepting the single specimen from Teuasserim described 
below as Ntenasserimensis , I have found no specimens, 
named or unnamed, which could be referx’ed to the same 
genus as Nesotheca , in the British Museum. So far as I 
can judge without seeing examples of all the genera 
mentioned above, its closest allies would be Chondrotheca 
and Protheca % both American. For geographical reasons 
special attention should be given to Anakania , Pic (1901), 
from Mauritius; its elytra are described as strongly punctured 
in lines, but the number of antennal segments is not exactly 
stated, nothing is said about the structure of the sterna, and 
the insect is variegated in colour. 
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Differentiation of Species.—This has proved infinitely more 
difficult in the genus Nesotheca than in any other of the 
Seychelles Coleoptera which I have yet studied*. Very 
little progress was made until recourse was had to exami¬ 
nation of the sedeagus. This organ exhibits within the 
genus at least nine clearly differentiated forms, each 
remarkably constant within itself, while the external 
characters oC the species are in many eases extremely slight, 
variable and unsatisfactory, or even for practical purposes 
inadequate to distinguish the species at all. Nor is tho 
problem completely unravelled ; a glance at the remarks 
under the various species will show that many females and un¬ 
directed specimens could only be doubtfully or provisionally 
placed. In very many of these cases it was impossible to 
be quite sure of their specific position without dissecting 
every male specimen; and even this would have left many 
females uncertainly placed, since, owing to the necessity of 
bringing this fau;iistic study to its conclusion, it has not 
been possible to undertake an examination of the female 
genital organs, which might also provide good differentiating 
characters. It is doubtful whether any additional species 
are present among the undissected material; after more 
tl an 50 preparations had been made, dissection was stopped, 
as the same forms of sedeagus kept recurring, and also 
many of the specimens dissected were proving to be females. 

The whole material of the genus numbered about 505 
specimens. It was tolerably easy to separate off, by exami¬ 
nation of external characters, the long series of iV. typica 
and the specimens of N. maxima . Between these two 
extremes the material formed a most difficult complex, with 
apparently every intergradation of size and other external 
features. Days were spent in an attempt at grouping the 
specimens by careful examination of them, individually, 
under the microscope, but this grouping was subsequently 
upset in many cases by study of the sedeagus. Tho most 
difficult part of the Complex was formed by N. communis 
and N . simillima , which are, externally, practically insepar¬ 
able, and N . praslinensis , the external characters of which 
might iutergrade into those of small specimens of N. com¬ 
munis. 

The species most abundant in the material is N. typica 
(275 examples), and after it N. communis (22 examples 
certain, and probably the greater part of a series of 112 

* So far as I have had experience, the difficulty can only bo likened to 
that of discriminating the species among certain of the more obscure 
small Hawaiian beetles, e. g* NmnuLiniu. 
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specimens provisionally placed): the other species are 
lepresented by much shorter series. 

Distribution and Habitat.—The nine described Seychelles 
species—possibly together with, others not yet discovered— 
compose what is probably an endemic complex. It is 
interesting that the genus is also represented in the Orient 
by N. tenasserimensis, known at present only from a 
single specimen, which exhibits in the form of its antennae 
and labial palpi slight differences from the Seychelles 
species, such as may possibly in future necessitate the con¬ 
stitution of distinct subgenera. There are reasons also for 
thinking that the genus may have representatives, as yet 
undescribed (1924), in Mauritius. 

The large material from the Seychelles was obtained 
exclusively in the endemic forests—the damp jungles at 
high elevations in Mak6 and Silhouette, or the forest of 
Coco-de-mer Palms ( Lodoicea ) in the Vall4e de Mai, C6tes 
d'Or Estate, Praslin. Unfortunately my journal and field- 
notes contain no exact record of how they were found, but I 
have little doubt that large numbers were taken, probably 
in company with Cxid^b and Ipidje ( Scolytids), from hard 
kinds of fungi; in my manu>cript list of data many of the 
Nesotkecce occur under numbers associated with the record 
u Scolytids from fungus,” and probably fC Scolytids 33 refers 
in large part to the Ne$othec<e 9 which I may have failed to 
distinguish from Scolytids in the field. 

Though the external characters alone are often so unsatis¬ 
factory a criterion, the following attempt to form a key has 
been made (no account is taken here of the form of the 
sedeagus):— 

A. Antennae with segment 8 about times as 
long as segment 4. 

a . Prothorax with base reflexed, forming a fine 
basal line. Seriate punctures on elytra 
circular, not elongate-oval, 
a. Form relatively long and narrow. 

i. Larger; pubescence whitish; head im¬ 
pressed; surface smooth aud even; 
seriate punctures small: in ten allar 
punctulation with only a few scattered, 
slightly stronger points (often not dis¬ 
cernible). (Length 2*8-1 *7 mm.) .. N* typtea , p. 300. 
ii. Smaller; pubescence slightly yellowish; 
head not impressed; seriate punctures 
relatively larger; gen oral surface of 
elytra less even; distinctly larger 
punctures scattered among the inter- 
vallir punctulation, (Length 1*7 mm.) JV. coynata, p. 103. 

20 * 
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p. Form broadly oblong ; dorsum ratlier 
depressed; subhumeral colli very promi¬ 
nent. 

i. Smaller; surface of elytra more or less 

rugulese; distinctly larger punctures 
scattered among the intervallar puuc- 
tulation. (^Length 1*8-1 ‘9 mm.) .... 

ii. Larger; surface of elytra rather dull, 

but not rugulose ; only slightly 
stronger points scattered among the 
intervallar punctulation. (Length 

2*0 mm.). 

b . Prothorax with base not reflexed, no ba^al 
line (a very faint trace in N. yermatia ). 
Seriate punctures on elytra always more 
or less elongate-oval. 

a. Posterior pit on metasternum large 
(c/. fig. 21 a). 

i. Broadly oblong ; subhumeral calli 

prominent; surface relatively dull, 
that of the elytra uneven, almost 
rugulose; distinctly larger punctures 
scattered among the intervallar punc¬ 
tulation (faint trace of basal thoiacic 
line sometimes present). (Length 
1*6-1*9 mm.) ... 

ii. Subhumeral calli less prominent; sur¬ 

face smooth and shining; only slightly 
stronger points scattered among the 
intervallar punctulation. 

1. Smaller; seriate punctures only 

slightly elongate. (Length 1*9 mm.) 

2. Larger; seriate punctures markedly 

elongate. (Length 1*6-23 mm.).. 
jS. Posterior pit ou metastemum very small 
(cf. fig. 215). Large, ovoid, convex; 
subhumeral calli much reduced. (Length 

2 4-2*6 mm.) . 

B. Antennae with segment 3 only about equal in 
length to segment 4. (Length 1*7 mm.) .. 


IV. lciteoblo7it/a, ]>. 399. 


N, aubdcpressa, p. 401. 


AT, germana, p, 407. 


N. pmslinensh, 

[p. 40?), 
IV. communis and A. 
[simillima, pp. 100 
"[412. 

2V. maxima, p. 414. 
N. tenamrimensis , 


Type of the genus : Nesotlieca typica 9 sp. n. 


[p. 410, 


14. Nesotheca typica , sp. n. 

Sat elongata et angusta, elytrorum latoribus fere parallels, pro- 
thorace sat brevi; modioe niteus, picea, ex parte rufcscons, 
pubescentid albidd; capite inter oculos leviter impresso; pro- 
thorace basi tenuiter lineatd; scutollo lateribussat lato arcuntis; 
elytris callo subhamerali modico prominulo, striil suturali loro 
adscutellum attingente, punctis seriatis circularibus, sat parvis, 
illis intervallorum subtilissimis, aliquibus vix fortioribus, super¬ 
fine lsevi; metasterno omnino l'ortitor punctato ao pubescent t\ 
foved posterior© sat parvd, sulco profundo, angusto, ad marginem 
posteriorem attingente. 

Long, eorp, 2*3-1 *7 mm. 
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Relatively long and narrow, with elytra nearly parallel¬ 
sided; protliorax rather short in proportion to elytra, the 
latter (seen from above) being about 2^ times as long as the 
former. Colour less deep blackish, with a more reddish tinge, 
especially on the underside and sloping sides of the elytra. 
Pubescence whitish. Surface moderately shining. Head 
slightly impressed between the eyes in both sexes, finely and 
closely punctate, with punctures of two sizes, as on the pro¬ 
thorax. Prothorax with a very fine line along the base*; the 
larger punctures scattered rather unevenly, from one to 
several times their own diameter apart, all the intervals 
filled with extremely fine, minute punctulation. Scutellum 
with sides rather broadly rounded. Elytra with subhumcral 
callus moderately prominent; sutural stria extending from 

Piig. 22. 



Nesothcca typica . 

Outline, x ca. 1 and fragments of surface of 
prothorax and elytra, X 50. 

the apex nearly to the scutcllum, only vanishing at about J 
the length of the elytron from the base; seriate punctures 
relatively small, circular, and those of each series usually 
two or more times their own diameter apart; intervals 
between the series closely covered with fine minute punc¬ 
tures, some of which appear as slightly stronger points, 
though this is not easily discernible in all aspects. All the 
interstices between the punctuation on prothorax and elytra 
are smooth and shining, without traco of rugulosity or 
striolation. Metasternvm strongly and closely punctured, 
and pubescent all over, even in the middle of the posterior 
part; the posterior pit is rather small and narrow, pushed 
rather far forward, right to the base of the anterior lobe, 
and a deep narrow groove extends back from it to the hind 

* This line is not shown in figure 22. 
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margin of the metasternum. Abdominal segments strongly 
and rather closely punctured and pubescent. 

Mdeagus (four examples examined) with lateral lobes 
rather short and broad and nearly parallel-sided; basal piece 
dorsally with a broad cleft, truncate at the bottom, and 
produced proximally into a long, narrowly spatulatc, process ; 
median lobe broad, widening slightly towards its distal 
extremity, which is subtruncatc; the distal angles are not 
produced, but obliquely truncate, each forming a small 


Fig. 23. 



Nesotheca tyjrica. 

a> fedengus (hairs omitted on onesido, lottoring explained in text, p. 301) 
■with sac partly sorted ; b , apox of median lobo of another example 
with sac retracted. Both X ca. 113. 

blunt hook proximally ; the marginal part of the distal 
extremity of the median lobe is translucent and colourless, 
sharply separated from a deeply pigmented, strongly chitiu- 
ised, transverse band, which again is clearly demarcated 
proximally from the less deeply pigmented main part of the 
median lobe (this latter line of demarcation is indicated in 
fig. 23 by a finely dotted, nearly straight, transverse line) ; 
spines on the internal sac relatively short and broad at the 
base, tapering to a sharp point. 
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Loc. Seychelles. Silhouette, Mahe. Silhouette: forest 
near Mont Pot-a-eau, about 1500 feet, viii. 1908 ; forest 
above Mare aux Cochons, about 1000-2000 feet, ix. 1908, 
several long series (some or all of which were almost 
certainly taken from fungi). Mah6: near Morne Blanc, 
about 1000 feet, and high forests of Morne Blanc and 
Morne Pilot, up to over 2000 feet, x.-xi, 1908 ; high damp 
forest between Trois Freres and Morne Seychellois, about 
1500-2000 feet, xii. 1908 and i. 1909; Marc aux Coehons 
district, about 1000-2000 feet, 26. i.-2. ii. 1909 ; forests 
above Cascade, about 1000-2000 feet, i.-iii. 1909. A very 
long series of about 275 examples, from all parts visited 
of the endemic forests of Mahe and Silhouette, up to the 
highest and dampest areas. 

This species is relatively easy to distinguish by its long 
narrow form, the impressed head, the shortness and whitish 
colour of the pubescence, the smallness and circular shape 
of the seriate punctures, and the general smoothness and 
evenness of the whole surface. By these characters it was 
possible to separate a series of some 275 examples from the 
remaining material of the genus, before recourse was had to 
dissection of the genital armature, and it only seemed 
necessary to dissect few examples of this species. Never¬ 
theless, there is considerable variability, especially in size, 
and a certain percentage of the specimens are broader in 
proportion to their length than the normal. Some 20 of 
these abnormally broad examples were at first referred only 
doubtfully to this species, but when 8 <J from among them 
were dissected, the aedeagus was found in every case to agree 
closely with that of an individual of normal breadth. 

15. Nesoiheca lateollonga, sp. n. 

Sat curta et lata, elytrorum lateribus fero parallolis, olyirorura 
dorso parum deplanato, callis subhumcralibus valde prominulis ; 
obscure rufo-picea, parum opaca, puheboentu flavusconto; capito 
densius ac foitius punctato; prothoraco punctis majoribus donsis, 
liasi tonuiter linealA ; scutello lateribus sat lato arcuatis ; elytiis 
strid suturali fero ad Heutellum attingonte, punctis seriatiB sat 
mngnis, circularibus, illis iniervallorum donsisBimia, ex majoro 
parte subtilissimis, sed aliqnibus majoribus inter punota minula 
sparsis, suporficio parum transvorsim rugulosd. 

Long. corp. 1*8-1*9 mm. 

Bather short and broad, sides of elytra nearly parallel ; 
viewed from above the elytra appear rather flattened on the 
disc, with subhumeral calli very prominent; surface rather 
dull (one or two specimens more shining than the rest), 
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colour dark reddish-pitcby, pubescence with a yellowish 
tinge. Head very strongly, closely, and subruguloscly punc¬ 
tured, the large punctures (in the type, at least) almost 
touching, and leaving scarcely any room for the minute 
interstitial punctures. Protliorax strongly and closely 
punctured, the large punctures frequently only about their 


Fig. 24. 



Nesotheca lateoblonga. 

Outline, X ca. 14, and fragments of surface of 
protliorax. and elytra, X 50. 


JFiff. 25. 



Nmtheca lateoblmga. 

iEdeagus (hairs omitted on one side), X ca. 113, 

own diameter (or even less) apart, the interstices filled with 
minute fine punctures; base with a fine marginal line. 
Scuteltum with sides arcuate. Elytra with sutural stria 
traceable almost as far forward as the scutellum; seriate 
punctures rather large, circular or almost so, those of each 
series usually only separated by a distance about equal to 
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their own diameter, sometimes even less ; the intervals are 
extremely densely covered with very fine punctures, among 
which some larger ones (intermediate in size between the 
minute punctures and the big seriate punctures) arc 
scattered ; the surface of the intervals is uneven, slightly 
wrinkled transversely, producing a rugulose appearance, 
especially marked in some specimens. Metastei'num with its 
posterior part deeply grooved, and the posterior pit right at 
the front end, against the base of the anterior lobe. 

JEdeagus (six examples examined) with lateral lobes 
rather slender, bluntly rounded at apex, obliquely truncate 
and very slightly sinuate on the inner side just below the 
apex ; basal piece dorsally with a deep cleft tapering to a 
point, produced proximally into a narrow, rather long pro¬ 
cess ; mediau lobe nearly parallel-sided throughout the 
greater part of its length, widening a little distally, with the 
distal angles produced into rather long horns, which are 
bluntly rounded at the apex, not hooked; spines on internal 
sac rather short, each with its base very oblique, so that its 
outer side is much longer than the inner. 

Loc. Seychelles. Silhouette, Mahe, Praslin. Silhouette: 
forest above Mare aux Cochons, over 1000 feet, viii.-ix. 1908. 
Mah6 : near Morne Blanc and high forests of Morne Blanc 
and Morne Pilot, 1000 to 2000 feet for above), xi. 1908; 
forest above Cascade, nearly 2000 feet, 2. lii. 1909. Praslin: 
Cfites d’Or Estate, from forest of Coco-de-mer Palm (io- 
doicea ), xi. 1908. 

The above description is based on the selected as type 
and five other cf c?, from all of which the genital armature 
was dissected. Pour of these $ had been placed together, 
previous to dissection of the armatures, on account of their 
similarity in external characters, especially the broadly- 
oblong form, the prominent calli, the flattened dorsum, and 
the rugulosity of the elytra. In the two remaining <$ $ 
these characters are less definite, especially the rugulosity, 
and it was quite uncertain where they should be placed, 
until the sedeagus was examined. I have little hesitation 
also in referring two specimens, which dissection proved to 
be ? $ , to this species. 

16. Nesotheca subdepressa , sp. n. 

Major, lata, suboblonga, elytrorum dorso sat deplanato, callis sub- 
humeralibus eis jK lateoblongce perparum minus promiuulis; 
obscure rufo-picea, opaca, pubescenthl plus minusvo flavescente; 
prothoraoe fortiier ac deuse punctato, basi tenuiter lineat&; 
scutello latoribus arcuatis; elytris stria suturali antice vix 
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desinente, punctis seriatis circularibus, illis intorvallorum don- 
sissimis, aubtilissimis, sed aliquibus parum fortioribus inter oa 
sparsis, superficie hand rugulosd. 

Long. corp. 2*0 mm. 

Larger than N. lateoblonga , very broad, snboblong, with 
dorsal surface of elytra flattened, subluimcral calli a trifle 
less prominent than in N. lateoblonga ; surface dull, colour 
very dark pitcliy-reddish, pubescence more or less markedly 
yellowish. Prothorax with a fine basal line, larger punctures 
strong and very close, separated by only about thoir own 
diameter, or frequently almost contiguous. Scnfelltm with 
sides arcuate. Elytra with sutural stria traceable forwards 
almost to the scutellum, only becoming obsolete in front 

JFig. 20. 



h e&otheca kubdepressa. 

iEdoagus (hairs omitted on one side), X ca. 11 a 


in a very small fraction of its length; seriate punctures 
circular, of moderate si 2 e, those of a series separated usually 
by a distance equal to between once and twice thoir own 
diameter; the minute intervallar punctures are extremely 
crowded, producing in some aspects almost a reticulate 
appearance, while scattered among them is a number of 
slightly stronger points ; the general surface is dull, but not 
rugulose. Metastemum with the posterior pit right at the 
wont end of its posterior part, and a fairly deep groove 

eXt S!? nS back from h t0 the hiud margin. 

j£deagw (two examples examined) with lateral lobes 
nearly parallel-sided, obliquely rounded off at the extremity. 
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so that the outer side continues straight for a longer distance 
than the inner; basal piece dorsally with a deep cleft 
tapering to a point, and produced proximally into a rather 
long, pointed spine ; median lobe parallel-sided throughout 
the greater part of its length, produced distally into two 
widely-diverging, broad, stout “ ears or horns, each with a 
small hook at its outer extremity, and an angulate trans¬ 
parent ridge just on the inner side of this hook ; spines 
on the internal sac short, narrowing rather suddenly from a 
broad oblique base to a somewhat slender apical portion. 
In the form of the distal extremity of the median lobe this 
mdeagus recalls that of N . praslinensis, though it is very 
different in other respects. 

Loc* Seychelles. Malid : high damp forest at summit of 
Morne Pilot, over 2000 feet, x. or xi. 1908; high damp 
forest between Trois Freres and Morne Seychellois, about 
1500-2000 feet, xii. 1908. 

The two <? on which description of this species is based 
are characterised by their broadly oblong, rather depressed 
form and prominent sublimneral calli, by having the base of 
the prothorax finely reflexed, so as to produce a distinct 
basal line, and by the generally dull, but not rugulose, 
surface. No other specimens are referred to this species, 
but see remarks under N. germana . 


17. Nesotheca cognata , sp. n. 

N. latcoblongee sixnilis, sed minor ac angustior; prothorace olyteqne 
similiter punctatis, horum superficie vix rugulosfc. A N. late- 
oblongd in form& sedeagi valde drffert, ut infra doscriptum est. 
Long. corp. 1*7 mm. 

Very similar to N. lateoblonga ,, but smaller and narrower; 
sides of elytra nearly parallel, subhumeral calli prominent. 
Prothorax similarly punctured, and with a fine basal line. 
Scutellum with sides arcuate. Elytra with sutural stria 
discernible nearly to the scutellum (in one specimen hardly 
traceable at all) ; seriate punctures circular, of about the 
same size and degree of closeness as those of N. lateoblonga; 
punctuation of the intervals similar, with larger punctures 
scattered among the very fine punctuation ; rugulosity of 
the surfaco very little apparent, but discernible in the 
scutellar region under a microscope. Metasternnm and 
abdominal segments strongly punctured and pubescent all 
over; posterior pit right at the front end of the posterior 
part of the inetasternura, against the base of the anterior 
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lobe, large, with a deep groove extending from it to the hind 
margin of the metasterimm. 

Mdeagus (four examples examined) with lateral lobes 
rather broad, nearly parallel-sided, inner side very slightly 
sinuous, apex rather widely arcuate ; basal piece dorsnlly 
with a rather wide cleft, broadened at the bottom into a 
space with curved sides, which is produced into a very 
narrow fissure, and with a very long, narrow, proximal 
spine; median lobe proportionately narrower than in 
N. lateoblonga , narrowing slightly towards the distal 
extremity, then produced at either side into a rathor stout, 
diverging horn, the extremity of which is obliquely truncate, 


Fig. 27. 



Nesotheca cognata . 

-dSdeagus (hairs omitted on one side), X ca. 113. 

and bluntly rounded on the inner, but sharply angulate on 
the outer, side ; the extremity of each horn is formed by a 
thin colourless lamina on the inner side, this being sharply 
demarcated from the pigmented outer portion, the line of 
separation being indicated in fig* 2 7 by a finely dotted lino ; 
spines on the internal sac long and narrow, with a swelling 
on the outer side in the distal half; probably all the outer 
side proximal to this swelling is really the base of the spine, 
which (if this he so) has a very long, nearly vertical, base, 
a very short outer and a very long inner side, 

Loc, Seychelles. Silhouette^Praslin. Silhouette: forest 
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near to Mare aux Cochons, and above, over 1000 feet, 
viii.-ix. 1908. Praslin: forest of Coco-de-mer Palms (Lo- 
doicea) in the Vallee de Mai, C6tes d’Or Estate, xi. 1908. 
Of tlie four dissected $ $, two are from Silhouette, two 
from Praslin; of the thirteen specimens provisionally referred 
to this species, one is from Silhouette and twelve from 
Praslin. 

Not only does this species resemble N . lateoblonga as 
stated above, but also by its relatively long and narrow form 
it might be taken for a very small edition of N. typica ; it 
differs, however, not only in its smallness, but in having the 
prothorax proportionately longer, the head not impressed, 
the pubescence a little more yellowish, and the general 
surface of the elytra slightly less even, some distinctly 
larger punctures being scattered among the minute intcr- 
vallar punctulation ; this last character is not very satis¬ 
factory, being difficult to discern, especially when the elytra 
are not denuded of pubescence. The description is drawn 
up from the type and three other $ examples in which the 
mdeagus has been examined ; 13 other specimens (three 
proved by dissection to be ? $ , the remainder not dissected) 
are also provisionally assigned to this species, to which the 
majority of them almost certainly belong, while in a few 
cases there is some uncertainty. 


18. Nesotheca praslinensis , sp. n. 

Minuta, curta ac lata, nitida, elytrorum dorso convexo, callis sub- 
humetalibus modioe prominuiis; prothoraoe basi baud lineatd; 
scutello sat angusto, latoribus arcuatis, apice subacuto; elytris 
&tri& suturali fere ad scutellum. attingoute, punctis seriatis 
maguis, parum elongatis, illis intervallorum raimifcis, subtilissimis, 
sod aliquibus perpaxum forfcioribus, superficie haud rugulosa; 
motastorno foved posterior© magnil, sulco lato; form& sodoagi, 
pnocipue loborum lateralium, omnino distincta. 

Long. corp. 1*0 mm. 

Very small, short and broad, dorsal surface more convex 
than in either of the two preceding species, but subhumeral 
calli fairly well-marked; sides of prothorax (viewed from 
above) scarcely sinuate, very little expanded towards base; 
colour pitchy, surface shining, pubescence yellowish-tinged. 
Prothoraat without any fine basal line visible when the parts 
of the body are normally connected together ; surface with 
larger punctures from about once to several times their own 
diameter apart, all the interstices covered with very fine, 
minute punctures. Scutellum rather narrow, sides arcuate. 
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but an apex is more discernible than in some species. Elytra 
with sutural stria traceable from the apex nearly to the 
scutellum ; seriate punctures large, slightly elongate, rather 
close, those of a series separated by a distance about equal 
to their own length or rather greater ; intervals closely and 
extremely finely punctured, some of the punctures (irregu¬ 
larly scattered) being slightly stronger than the rest, but 


Fig. 28, 



Ke^uthecti praslinensis. 
Outline, X ca. 14. 


Fig. 20. 



Naso theca prasline?m& 

-dSdeagus (sac partly exsertod, hairs omitted on one side), 

X ca. 116. 

these only appear under a high power as rather stronger 
points (uot as tiny circles intermediate in size between the 
minute points and the big seriate punctures, as iu the two 
preceding species); surface not rugulose. Metasternum with 
posterior pit large, and groove broad. Ventral abdominal 
segments slightly flattened iu the middle. 
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JEdeagus (two examples examined) with lateral lobes 
markedly broadened, forming a very wide angle, just beyond 
the middle of the inner side; basal piece dorsaliy with a 
short, rather wide cleft, rounded at the bottom, not pro¬ 
duced, but truncate in the middle proximally ; median lobe 
flask- or vase-shaped, narrowing beyond the middle, then 
widening into two short broad horns with curved sides, and 
slightly hooked at the extremity ; spines on internal sac 
short, suddenly narrowed a little distal to the middle of 
their length, with outer side nearly as long as inner. 

Loc. Seychelles. Praslin: forest of Coeo-de-mer Palms 
(Lodoicea ), Vallee de Mai, C&tes d’Or Estate, xi. 1908, 
2 

having no basal line on the prothorax, a more convex 
dorsum, the seriate punctures elongate, the general surface 
even, and the scattered larger punctures on the intervals 
only appearing as slightly stronger points than the general 
intervallar punctulation, this species resembles N. communis 
and N. simillima ; the seriate punctures aie, however, only 
slightly elongate, much less so than in most examples of the 
group of species in which this character occurs. The external 
characters of N. praslinensis are unsatisfactory, and only the 
two c? c? of which the sedeagus has been examined are 
referred to it, but probably other examples are present 
among the smaller specimens of the long series which I have 
been compelled to leave provisionally under N. communis . 

19. Nesotheca germana , sp. n. 

Curta et lata, suboblonga, sat opaca, callis subhumeralibtis sat 
fortitor prominulis; prothorace lateribus (desuper visis) ad basin 
expansis, in medio sat conspicuo sinuatis, lined baBali nulla; 
elytris stria suturali fere ad scutellum attingente, punctis seriatis 
magnis, pamm elongatis, illis intervallorum minutis, subtilissi- 
mitt, sed aliquibus inter ea distincto majoribus; motasterno foved 
postoriore magno, sulco profundo postice latiore. 

Long. corp. 1*6-1*9 mm. 

Short and broad, elytra parallel-sided, a distinctly oblong 
appearance being thus produced; subhumeral calli strongly 
developed; sides of prothorax considerably expanded towards 
the base, so that the sinuation of its sides (when viewed from 
above in examples with the parts retracted) is much moie 
marked than iu the preceding species. Colour pitchy- 
blackish, surface relatively dull, pubescence with a faint 
yellowish tinge. Prothorax with base sometimes very slightly 
elevated, producing a faint indication of a basal lino in some 
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examples ; surface with the larger punctures usually about 
twice their own diameter apart, interstices closely and 
extremely finely punctured. Scutellum with sides arcuate. 
Elytra with sutural stria extending forwards almost to the 
scutellum; seriate punctures large, often a little elongate, 
those in a series usually about twice their own length apart, 
or less ; intervals very closely covered with extremely fine 


Fig. 30. 



Knsotheca yennetm . 
Outline, X ca, 14. 

Fig. 31. 



Ne&otheca gennana. 

^Edeagus, X ca. 113 (hairs omitted on one side; one spine is 
lying in a plane at right angles to the other). 

points, among which are scattered some larger punctures, 
big enough to appear as tiny circles under a high power; 
there is some transverse wrinkling and unevenness of the 
surface, scarcely amounting to rugulosity. Metastemuni 
closely and strongly punctured all over its posterior part; 
posterior pit large, placed forward right at the base of the 
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anterior lobe, the groove extending from it to the hind 
margin deep and widening behind. Ventral abdominal 
segments not flattened in the middle. 

JEdeagus (four examples examined) with lateral lobes 
nearly parallel-sided, with bluntly arcuate apex ; basal piece 
with a short dorsal cleft tapering to a blunt point at the 
bottom, and produced proximally into a spine of moderate 
length, which is slightly widened towards its extremity; 
median lobe nearly of the same width throughout, produced 
into two short broad horns slightly hooked on their proximal 
side ; spines on the internal sac very long and slender, curved 
outuards at the apex. In the preparation from which 
fig. 31 was drawn, the internal sac is so clearly traceable 
throughout the length of the median lobe, and continuing 
out through the base of the sedeagus as a narrow mem¬ 
branous tube, that I have indicated it by a finely dotted 
line. 

Log . Seychelles. Silhouette, Mah£. Silhouette: forest 
near Mont Pot-^i-eau, about 1500 feet, viii. 1908; forest near 
Mare aux Cochons and above, over 1000 feet, viii.-ix. 1908. 
Mahd : Cascade Estate, forest above 1000 feet, i. 1909. The 
four dissected were found, three in Silhouette, one in 
Malie ; the six examples provisionally referred to the species 
are all from Silhouette. 

In having the seriate punctures elongate, this species 
resembles the group of forms including N* commvms and 
N\ simiUima ; but in its oblong form, the promineuce of the 
calli, relatively dull surface, and the presence among the 
minute intervallar punctulation of scattered larger punctures 
(big enough to appear under a high power as tiny circles, 
not merely as stronger points) it approaches somewhat to 
N. subdepressa . As regards presence or absence of a basal 
prothoracic line, it is intermediate between the group formed 
by the first four species of the genus and the later species, 
for, while there is no definite line as in the former, the liind 
margin is very slightly elevated in some specimens, so that 
all ti ace of a basal line is not so completely absent as in the 
latter group, 1 definitely assign to this species the four 
S S in which the sedeagus has been examined, and pro¬ 
visionally refer to it five $ ? (sex proved by dissection) 
and one specimen of undetermined sex; the position of some 
of these last is rather doubtful, a few of them approaching 
N. subdepressa in some respects. 

20. Nesotheca communis , sp. n. 

Statura varians, plerumque sat magna, lsevis, nitida, suboblonga, 
Ann . & Mag , N> Mist ♦ Ser, 9. VoL xiv. 27 



410 Dr. H. Scott on Ptinid and Anobiul Coleoptera 

elytorum dorso magis convexo, callis subhumoralibus minus 
prominulis; prothorace latcribus (desuper visis) hand for ti tor 
sinuatis, line& basali nulld, punctis majoribus minus confertis; 
elytris stri& suturali in parte anterioro fere quarts obsolete, 
punctis seriatis magnis, crebro valde eloiigatis, illis intorvalloriuii 
minutis, subtilissimis, sed aliquibus inter ca perparum foitiori- 
bus; meta8terno fovo& posteriore variabili, yel majoro vel minore, 
plerumquo sat angusto, interdum conspicue elongato. 
long. corp. r6~2-3mm. 

Varying greatly in size, but usually much larger than 
either of the two preceding. Suboblong; dorsum rather 
more convex, expansion of the prothorax towards its base 

Fig. 32. 



Nesotheca communis, 

a, mdeagns (hairs omitted on one side), x ca. 133; 5, apex of median 
lobe of an example with left-hand spino double, X ca. 233. 


and the sinuation of its sides, and subhumeral calli of the 
elytra, less marked than in If. germana . Colour pitchy- 
black, general surface smooth and shining, pubescence 
yellowish. Prothorax without basal line; punctuation 
varying somewhat in different specimens, but the larger 
punctures are (comparing this with other species) relatively 
small and far apart, separated often by about four times tlicir 
own diameter. Scutellum rather small and narrow, with 
arcuate sides, but a pointed apex is discernible. Elytra with 
sutural stria usually obsolete in about the anterior quarter 
of their length; seriate punctures very large, generally 
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markedly elongate (sometimes about twice as long as wide), 
those of a series separated only by about their own length or 
even less ; intervals minutely and very finely punctulate, 
with rather numerous scattered stronger punctures, but 
these latter only appear under a high power as stronger 
points (cf. N. praslinensis ), not as punctures with an appre¬ 
ciable diameter; general surface quite even, no trace of 
lugulosity. Metastemum with posterior pit variable, bigger 
or smaller, usually rather narrow ; in some specimens it is 
further forward, in others at about the middle of the pos¬ 
terior part, in others again it extends practically the whole 
length of the posterior part; the re^t of this part of the 
metasternum is strongly and closely punctured. Ventral 
abdominal segments deeply, strongly, and fairly closely punc¬ 
tured, not (or in some specimens very slightly) flattened in 
the middle. 

JEdeagus (twenty-two examples examined) with lateral 
lobes slightly broadened on the inner side a little distal to 
the middle, bluntly rounded at the apex; basal piece dorsally 
with a deep, rather narrow cleft, and produced proximally 
into a short tapering process which appears knobbed at 
the extremity; median lobe vase-shaped, rather narrow, 
narrowing considerably from about £ to about f of its 
length from the base, then diverging into two long horns, 
hooked at the extremity, the extreme apex of each horn, 
being colourless, sharply demarcated from the pigmented 
proximal portion (as indicated by a finely dotted line in 
fig, 32 b ); spines on the internal sac short, rather slender, 
sharp-pointed (in one specimen, fig. 32 b , the left-hand spine 
is completely doubled to its base; compare fig. 33 b of an 
example of AL simillima ). 

Loc, Seychelles: Silhouette, Mah4, Praslin. Silhouette ; 
forest above Mare aux Cochons, about 1000-2000 feet, 
viii.-ix. 1908. Mah6: near Morne Blanc, x. or xi. 1908; 
Mare aux Cochons district, 1000-2000 feet, i-ii. 1909. 
Praslin: forest of Coco-de-mer Palms ( Lodoicea ), Yallee de 
Mai, Cotes d'Or Estate, xi, 1908. 13 $ examples from 
Silhouette, 2 from Malic, and 7 from Praslin. 

The series of some 140 examples referred to below, which 
can only be placed provisionally under N . communis , together 
with 7 other specimens, the specific position of which must 
be left quite doubtful, are from many localities in the 
endemic mountain forests of Silhouette and Malic, aud the 
Coco-de-mer forest in Praslin (C&tes d’Or Estate), but a 
detailed list would serve no useful purpose. 

This species is one of those in which there is absolutely no 

27* 
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trace of elevation or reflexion of the hind margin of the 
prothorax (and consequently no trace of a basal line). It is 
further characterised by its generally pitchy-black colour, 
the smooth, even, shining surface, the yellowish colour of 
the pubescence, the elongate form of the seriate punctures, 
and by the larger punctures scattered among the minute 
intervallar punctulation appearing only as slightly stronger 
points. Prom N. maxima it is distinguished by its smaller 
size, more oblong, parallel-sided form, more prominent calli, 
the relatively closer and stronger punctuation of the pro¬ 
thorax, and the much larger posterior metasternal pit. In 
the last two characters—degree of closeness of the punctua¬ 
tion and size of the posterior pit—it is, however, variable, 
and it also exhibits a high range of variability in size. In a 
long series I have not found it possible—without examination 
of the sedeagus—to separate N. communis from N ’. simillima , 
while the smallest examples may be confused with N.prasli- 
nensis . The 22 c? hi which the mdeagus lias been 
examined are therefore definitely referred to this species, 
while a further long series of some 140 specimens is placed 
provisionally under it; the great majority of these latter 
probably are actually N. communis (out of 3*2 specimens 
determined by examination of the sedeagus from among this 
group of species, 22 proved to be iV. communis , which 
indicates that the latter is the most numerous), but some 
should probably be placed elsewhere. 

21. Nesotheca simillima , sp. n. 

jy. communi simillima, sed pubesccntia conspioue fiava, callis sub- 

humeralibus minus prominulis, stria suturali fere ad scutolliun 

attiugonte; in forma eedeagi couspicae dissimilis, ut infra 

doscriptum est. 
long. corp. 2*0 mm. 

Extremely closely resembling the larger specimens of 
N. communis ; the only describable differences in external 
characters appear to be the much yellower colour of the 
pubescence, the slightly less marked subhumeral calli, and 
the fact that the sutural stria extends forwards almost to 
the scutellum, only becoming obsolete in .about the anterior 
i the length of the elytron. Metast&mum (see fig. 21 a) 
with posterior pit large and relatively wide; punctuatiou 
becoming subobsolete in the median part, on either side of 
this pit. 

JSdeagus (five examples examined): though this species so 
closely resembles iV”* communis in external characters, yet 
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the sedeagi of the two are very strikingly different; in the 
present species the lateral lobes are narrow, bluntly rounded 
at the apex; the basal piece has dorsally a short, rather 
broad cleft, subtruncate at the bottom, and a very short 
proximal spine ; the median lobe is somewhat dilated near 
its base, then nearly of the same width throughout, slightly 
narrowing towards its extremity (certain cliitinous thicken¬ 
ings in its lateral walls are indicated in fig. 33 a by finely 
dotted lines), then produced into two curved diverging 
horns, recalling, more than those of any other species, the 

Fig. 33. 



a, sedengus (hairs omitted on one side), x ca. 113; 5, apex of median 
lobe of an example with left-hand spine forked, X ca. 197; o } apex 
of median lobe with sac and spines exserted, X ca. 197. 

handles of some kinds of jars; extreme apex of each horn 
thin and colourless, sharply demarcated from the pigmented 
part, as indicated in figs. 33 a and b by finely dotted lines; 
spines on the internal sac rather short, very robust (in one 
specimen, fig. 33£, the left-hand spine is forked at the apex; 
compare fig. 32 b ). 

Loc. Seychelles: Silhouette, Mah6. Silhouette: Mare 
aux Cochons, over 1000 feet, ix. 1908, 4 <J<?. Mahe: 
Cascade Estate, about 1000 feet, i. 1909, 1 <J. 

The five <J <J in which the sedeagus has been examined 
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are all the specimens which can be definitely referred to this 
species, but other examples may be present among the long 
series placed provisionally under N . communis ; for, although 
I have described some slight differences from N\ communis 
exhibited by the five $ $, yet, as explained at length above 
under N. communis , the two species are for practical purposes 
indistinguishable, by means of external characters alone, in 
a long and variable series. It is remarkable that the form 
of the aedeagus in the two should be so clearly distinct. 


22. Nesotheca maxima, sp. n. 

Magna, ovoidea, dorso fortitor convexo, callis subhumernlibus vix 
prominulis; piceo-nigra, Ipevis, nitida, pubescentid griseo-fiavA ; 
prothorace subtililer parce punetato, lined basali millil; scutello 
later bus arcuatis ad apieem eonvergontibus; olytris bind Kill uruli 
in dimidio anteriore longitudinis debinento, punctis serial is clun- 
gatis, illis intervallornm suhtilisRimis, densissimis, Red ptmelis 
perparum fortioribus sat numerosis ; inotasterno fovea posterioio 
parvd, sulco hand profnudo; abdominis segmoniis, praoeixmo in 
tX, medio deplanatis et impressis. 

Long. corp. 2*4-2*6mm. 

Varying somewhat in size, but much the largest species 
of the genus j much more ovoid and less parallel-sided, 


Fig. 34. 



Outline, x ca. 14, aud fragments of surface of 
prothorax and elytra, X GO, 

dorsal surface conspicuously convex, subhumoral calli loss 
developed than in any other species; colour pitchy-black, 
surface smooth and shining, pubescence greyish-yellow, so 
arranged that the series of punctures on the elytra appear 
(under a hand-lens) as well-marked lines, Prothorax with 
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the punctures very fine and sparse, much smaller and sparser 
than in any other species, with the interstitial punctulation 
excessively fine and close, and with no basal line* Scutellum 
with sides arcuate, but converging to an apex. Elytra with 
sutural stria vanishing at about the middle of their length, 
absent in the anterior half; seriate punctures elongate, 
those of a series separated by a distance about equal to their 
own length, or greater; intervallar punctulatiou extremely 


Ei*. 35* 



Eesotheca maxima . 

-Edeagua (hairs omitted on one side), x ca. 113. 


fine and close, with scattered, slightly stronger points rather 
numerous, especially in the scutellar region. Metastemum 
(see fig. 21 0 ) with the posterior pit much smaller than in 
any other species, and the groove extending back from it 
shallow and widening; punctuation on either side of it strong 
and fairly close, finer in the middle in front, surface hare of 
pubescence except right at the sides. Ventral abdominal 
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segments flattened and slightly impressed in the middle in 
the c? , less so in the ? . 

Mdeagus (three examples examined) with lateral lobes 
broad, at the apex much dilated and obliquely subtruncate, 
and with the distal portion very densely hairy on both sur¬ 
faces ; basal piece dorsally with a deep narrow cleft which 
is slightly dilated at the bottom, and with only a blunt 
proximal angle (not a spine); median lobe flask-shaped, 
narrowing considerably distally, then produced into two 
slender diverging horns hooked at the extremity, and with 
the extreme apex formed by a thin transparent lamina, 
sharply demarcated from the pigmented portion ; spines on 
the internal sac rather short, thin, and weak. This mdeagus 
seems to resemble most that of N. communis (fig. 82), 
especially in the form of the median lobe and its horns. 

Loc . Seychelles: Silhouette, Malid. Silhouette: Marc 
aux Cochons and forest above, over 1000 feet, ix. 1908, 
8 specimens. Mahd: 1 example from Mare aux Cochons 
district, about 1000-2000 feet, i.-ii. 1909, and 1 example the 
exact locality of which is doubtful. 

This species is comparatively well defined by its external 
characters (large size, ovoid form, reduced calli, very small 
posterior metasternal pit, etc.). Relatively little difficulty 
was experienced in assigning to it 10 specimens; of them it 
only seemed necessary to dissect 4, which proved to consist 
of 3 <? 8 and 1 ? . 

23. Nesotkeca tenasserimensis 3 sp. n. 

Suboblonga, sat lata, leevis, fortiter nitida, piceo-fcrruginea, 
pubescentid albidd vestita; capite sat dense punctato, inter- 
stitiis subtilissime puneiulatis; protlioraee punctis majoribus 
sat subtilibus ac sparais, inters!itiis subtiliter puuctulatis, margin© 
baaali distinct© elevato; dytris callis subhumeralibus medico 
prominulis, punctis soriatis baud profundis, in soriebua ad 
suturam rnagis regularibus ot magis approximates, in soriebus 
©xterioribus parum dongatis, minus rcgularibus ot niagis dis- 
tantibus, intorvallis subtiliter puuctulatis, punctis aliquibus 
parum fortioribus. 

Long. corp. 1*7 mm. 

Suboblong, rather broad and short, surface smooth and 
strongly shining, colour pitchy-ferruginous, darkest on 
the basal half of the elytra and at the base of the pro¬ 
thorax, -pubescence whitish. Head with larger punctures 
about once to twice their own diameter apart, and interstices 
extremely finely punctulate, Antenna and palpi discussed 
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above (p. 388). Prothorax strongly narrowed from base to 
front margin, sides (viewed from above) very slightly con¬ 
cave ; viewed from the side, the hind angle is greater than 
a right angle, and rounded off at the apex, front angle 


Fig. 36. 



a, antenna, x 85; b , tegmenta 3 and 4 of antenna; c, maxillary palp; 
d, la ial palp, b , c, d all X 175. 


Fig. 37. 



Nesotheca tenassenmemis* 
iEdeagus (hairs omitted on one side), x ca. 113 f 

deflexed, rather sharply produced forwards, less than a ri<d»t 
angle, rounded at apex; basal margin distinctly elevated ; 
surface with larger punctures relatively fine, rather sparsely 
anu irregularly placed, often several times their own 
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diameter apart, interstices finely punctnlate. Scutellum 
about as long as its breadth at the base, sides arcuate 
but with some indication oH a sharp apex. Elytra with 
8ubhutneral calli moderate; seriate punctures shallow, 
those in the series nearest the suture closer and mu-e 
regular, less than their own diameter apart, those in the 
outer series slightly elongate, irregularly and less closely 
placed; intervals finely punctnlate, with scattered stronger 
points ; subsutural stria not discernible. Metasternum with 
its posterior part very short, rather sparsely and finely 
punctured, with a rather big pit towards the front. Ventral 
abdominal segments strongly punctured, the punctures from 
less than, to about twice, their own diameter apart, inter¬ 
stices extremely finely punctulate. 

JEdeagus with lateral lobes sinuate, especially distally on 
the inner side, narrowing in their distal half to a bluntly- 
rounded extremity; median lobe broadest at about the 
middle, narrowing slightly beyond this, then produced into 
two rather long, divergent horns, rounded at their extremity, 
not hooked, but with a very slight bulge on the outer side 
of the extremity, and a ridge running obliquely downwards 
and inwards from this bulge; the two spines on the internal 
sac with a constriction just beyond the middle of their 
length, and their distal extremity sharp; the basal parts of 
the sedeagus were unfortunately somewhat distorted in 
preparation, and are only indicated by dotted lines as nearly 
as possible in the figure. 

hoc . Tenasserim; "Vict a (? Victoria Point), 1 
(.Doherty ; in Brit. Mus., Fry Collection, no. 62,524). 

Metatheca, gen. nov. 

Genus formfl, ot structure extern^ Nesothccce simillimum, sed pubes* 
centift longiore, sorai-erootS,; oculis antioo truneatis, vix sinuatis ; 
autonnarum segmentis 5-7 haud sorratis; palporum maxilhmum 
et labialium segmentis uitimis baud omarginatis, apioe subtruu- 
catis; form®, sodeagi omnino difforento. 

Form and external structure closely similar to those of 
Nesotheca . In the unique species of Metatheca , the largo 
prothoracic punctures are much closer than in any species 
of Nesotheca, the surface of the elytra is more decidedly 
rugulose, and the pubescence is longer, coarser, and semi- 
erect. Head similarly constructed to that of Nesotheca , deeply 
excavated beneath behind the mentum. Eyes truncate, with 
% slight indication of sinuation, in front. Antenna (fig. 88 a) 
10-segmented, very similar in form, but segments 5-7 are 
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not at all produced or serrate on tlie inner side. Labrum 
and mandibles closely similar (the apical tooth of the 
mandible is rather more slender, the space between it and 
the second tooth wider, than in the form shown in fig. 19 b ). 
Manilla and labium also closely similar, except that the 
terminal segments of the palpi are not (respectively) deeply 
bi-emarginate or emarginate, but are as shown in fig. 38 A, c, 
subtruncate at the apex, with very slight sinuation towards 
the outer angle. Prothorax very similar in form; the differ¬ 
ence in punctuation has been mentioned above. Scutellum 
with sides arcuate, about as long as its breadth at the base. 
Elytra of the same form and with the same type of sculp¬ 
ture; moderately prominent subhumeral calli, scries of large 
punctures on the disc, and numerous very fine punctures on 
the intervals. Hind wings normally developed. The struc¬ 
ture of the underside is closely like that of Nesotheca; 


Fig. 38. 



a, antenna, X 50; b, maxillary palp; c } labial palp. 
b and c, X 85. 

prosternum forming only a very thin lamina between the 
front coxae; mesosternum invisible when the parts are re¬ 
tracted ; the metasternum has an anterior lobe of the same 
form, and anterior and posterior pits filled with hairs (in 
the unique species the posterior pit is small, pushed right 
forward almost into the narrow base of tbe anterior lobe, 
and the groove extending back from it to tbe hind margin 
is deep and very narrow, almost linear); the ventral abdominal 
segments are five, constructed and sinuated as in Nesotheca . 

The mdeagus (three examples examined) is extremely 
different from any form of that organ found in Nesotheca r 
and this great difference has been one of the main factors 
in inducing me to constitute Metatheca a separate genus. 
Instead of being a flat, rather wide organ, it is long and 
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narrow, and in profile retort-shaped, with the basal part 
bent ventralwards almost at a right angle to the distal, awl 
the distal part—especially the median lobe—very sinuous. 
It is bilaterally symmetrical (fig. 39 a is asymmetrical, owing 
to the great difficulty of getting the organ to lie evenly in 
the balsam). The lateral lobes in dorsal view recall the sides 
of a lyre; they bear distally a number of rather short, 
bristly hairs, directed for the most part either obliquely 
upwards and outwards, or (on the ventral side) downwards 
and inwards ; in profile the apical part of either lobe is seen 
to be produced vertically upwards as a thin subangulatc 


Fig. 39. 



JEdeagus: a, dorsal view (liairs omitted on one side); 5, lateral view; 
c, lateral view, distal part of median lobe, freed from lateral lobes; 
all x 85. d, apex of median lobe, x ca. 147* Loitering explained 
in text. 

lamina. There is no very clear line separating tlio lateral 
lobes from the basal piece, at least not dorsally; the dorsal 
cleft between the bases of the lateral lobes runs down to a 
point. The form of the dorsal and ventral portions of the 
basal piece, and the wide gaps, bridged by membrane, which 
exist between them in front and behind, are best shown in 
profile; these dorsal and ventral portions are chitinous and 
pigmented throughout, but the chitin is thickened in parts, 
in such a way as to form dorsally a pattern resembling a 
sponge-work; this is not indicated in fig, 39 a, but in 
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fig. 39 b (profile) the thickenings are just indicated by 
finely-dotted lines. Form of median lobe best explained 
by the figures ; it has on each side, just proximal to the 
middle of its length, two flanges (fig. 39,//) which fit into 
grooves on the inner side of the lateral lobe, so that mediant 
and lateral lobes are thereby closely coadapted; at the apex 
is a projection (fig. 3 9,pr), appearing in profile beak-like, 
but in plan as a trident-shaped piece, the edges of which 
are composed of pi&mentfd chitin, while the intervening 
part is colourless ; just proximal to this, and dorsal, is a 
curious liood-like erection (also nearly transparent, but 
with thickened pigmented edges^, open dorsally, and with 
two backward-directed horns (fig. 39, A) arising one from 
each lateral wall of the hood; the foramen at the apex of 
the median lobe (fig. 39, fo) is clearly discernible in dorsal 
view, by focussing down through the hood-like erection, 
inside which it appears to open (though on this last point 
1 cannot be quite sure). No trace of an internal sac has 
been seen. 

Type of the genus: Metatheca rugulosa, sp. n. 

24. Metatheca rugulosa 3 sp. n. 

Sat angusta ot elongata, elytrorum latoribus fero parallelis, horum 
dorso haud fortiter convoxo, call is subhumerahhus prominulis, 
prothoracis lateribus (desuper visis) vix sinuatis; piceo-bruuneii, 
parum opaca, pubescontia tlavesconte; capito prothoraceque 
fortiter densius punotatis; elytris stria sutuiali touui, sat inrlis- 
tinctft, antice circa in \ longitudinis obsolete,; punctis soriatis 
sat magnis, circularibus, illis mtervallornm subtilissiinis, densis; 
superficie omni retioulatim rugulosd. 

Long. corp. 1*7 mm. 

Form relatively long and narrow, elytra parallel-sided, 
sides of prothorax (viewed from above) very little sinuate, 
dorsum of elytra not strongly convex, subhumeral calli 
prominent; colour dark pitchy-brownish, surface rather 
dull (m denuded examples appearing moderately shining), 
the long semi-erect pubescence jollowish. Head very 
strongly and very closely punctured, the punctures almost 
touching, leaving very little room for the very tine inter¬ 
stitial points. Prothorax almost as closely punctate, but 
with little groups of very fine interstitial points between 
the punctures; hind margin a little elevated towards the 
bind angles, scarcely at all in the median part, but with no 
definite basal line. Scutellum raised at its edges above the 
level of the adjacent part of the elytra. Elytra with a 
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fine, rather indistinct sutural stria, obsolete in about the 
anterior £ of their length ; seriate punctures rather large, 
circular, those of a series separated only by a distance equal 
to their own diameter, or less; the intcrvallar punctulatiou 
is close aud exceedingly fine, and the entire surface is 
rugulose, producing from some aspects the effect of a 
reticulation. Posterior part of metastern tun coarsely and 
closely punctured, ventral abdominal segments also strongly 
and closely punctured. The form of the metasternal 
posterior pit and groove, and the cedeagus , are described 
under the genus. 

Loc. Seychelles. Silhouette, Mah6. Silhouette: Mare 
aux Cochons and high forest above, about 1000-2000 feet, 
ix. 1908. Mah6: high forest of Morne Blanc and Morne 
Pilot, nearly 2000 feet, xi. 1908; high damp forest between 
Trois Freres and Morne Seychellois, about 1300-2000 foot, 

Fi<y. 40. 


Metatheca wigubsa. 

Outline, X ca. 14, and fragment of surface of prothorax, x 50. 

xii. 1908; slopes of Morne Seychellois, about 1500-2000 
feet, 4.ii. 1909. 32 examples in all; a species evidently 

associated with the most elevated and dampest endemic 
forests. 

In point of purely superficial resemblance, this insect 
comes closest to Nesotheca lateoblonga , which also has the 
el>tra rugulose; but the much narrower form, long and 
semi-erect pubescence, and coarse and very close prothoraeic 
punctuation (as well as the structural characters presented 
by antennae and palpi) readily distinguish Af. wgulosa . 
Another feature which is very apparent in some specimens 
of Mctathecdi and which I think: may be constant, is the 
very, marked depression of the general level at the junction 
of the prothorax and elytra; the convexity of the dorsum of 
the prothorax slopes down to its base, and there is then 
at the base of the elytra a sharp upward slope to a level 
higher than that of the prothoraeic dorsum. 
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Paratheca, gen. nor. 

Genus Nesotheccs (antea, p. 386) simillimum, sed difTeit in formft. 
antennarum, palporum, asdeagi. Antennas 9-segmentata>, seg- 
mentis 2-6 brovibus (4-6 brevissimis), clavfi, elongaia, Palpi 
maxillares et labiales segmento ultimo margino apieali iutogro. 
-dEdeagus infra doscriptus ost. 

Closely resembling Nesotheca, but with antenna (fig. 41 a) 
9-segmented, segments 2-6 being very short and very slightly 


Fig. 41. 



Paratheca bometnm. 

a, antenna, X 50; b , labrnm; r, maxillary palp; <1, labial palp. 
bj c, d, X 85. 


Fig. 42. 



Paratheca bornecush, 
ifSdeagus, X ca. 1J& 


produced on the inner side, and the club-segments being 
very long, segment 7 having its distal margin shallowly 
bisinuate. Labrum (fig, 41 b) as broad as long, distal margin 




424 Dr. II. Scott on Ptinid and Anoliid Coleoptera 

arcuate. Mandibles of the same general form as in Nesotheca, 
but the apical tooth is rather long and slender. Maxilla 
and labium of the same general form as in Nesotheca , but 
the palpi have the terminal segment (fig. 41 <?„ d) entire, not 
emarginatc or bi-emarginatc. Hind wings fully developed. 
Structure of underside closely resembling that of Nesotheca; 
metasternum with an anterior lobe of the same form, with 
lateral expansions, a deep pit, and an anterior elevated 
tubercle; posterior metastcrnal pit deep and placed rather 
far back *. 

JEdeagus closely similar in general form to that of 
Nesotheca , hut less flattened dorso-ventrally, the median 
lobe being curved vcntralwards at about the middle of its 
length and somewhat bont up dorsal wards towards the 
apex; it is not possible to show this curvature in fig, 42, 
in which also the asymmetrical position of the lateral lobes 
is an accident of the preparation ; the lateral lobes appear to 
be grooved on tlie inner side towards the base, so that the 
median lobe fits into them, but with the single specimen 
available for dissection it has not been possible to make 
out the exact details of this grooving; in the downward 
curve of the median lobe about the middle of its length, 
and the co-adaptation of median and lateral lobes, this 
aedeagus recalls that of Metatheca (fig, 39). though it has 
nothing approaching the retort-shaped profile or compli¬ 
cated apex of the median lobe which are found in Metatheca . 
The two stout spines on the internal sac, which are so con¬ 
spicuous a feature in Nesotheca , are completely absent in 
Paratheca ; in the single preparation of the mcleagus of the 
latter there is a transparent, finely membranous portion 
with arcuate outline, projecting between the " hornsat 
the apex of the median lobe, and perhaps caused by the 
internal sac being partly everted. [The modified abdominal 
segments in relation with the mdeagus, which in repose are 
retracted within the abdomen, are also closoly similar in 
form to those oE Nesotheca .] 

Type of the genus : Paratheca borneensis, $p. n. 

25. Paratheca borneensis , sp, n. 

Late ovata, convexa, lateribus arcuatis, obscure fusca, parum 

opaca, pubescentid tenui, brevi, decumbent e, flavo-albidii vostita; 


* ‘When the ventral abdominal segments are removed, the meta- 
sternum appears cleft from tlxo hind margin for some distance forward. 
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prothorace modice for titer sat dense punctato, inters titiis subti- 
lissime punctulatis, line& subbasali nulM; elytris callo sub- 
bumerali modice elevato, stria subsuturali nullft, punotis soriaiis 
magnis, ovalibus, iilis intervallorum modice forlibus, sat donsis, 
interstitiis subtilissime punctulatis; metasterno et segmontis 
ventralibus abdominis fortiter dense puuctatis. 

Long. corp. ca. 2 mm. 

Broadly ovate, reaching its greatest breadth a little before 
the middle of the length of the elytra, which are arcuate 
at the sides; dark fuscous, rather dull, clothed with fine, 
short, closely decumbent, yellowish-whitish pubescence. 
Prothorax with moderately large punctures, appearing 
under a high power as small circles, about once to twice 
their own diameter apart, and with extremely fine, close, 
interstitial punctulation; with no subbasal line; seen in 
side-view, with front angles much deflexed, acute, and 
hind angles greater than a right angle and rounded off. 
Scutellum about as long as its breadth at the base, with 
sides and hind margin curved; almost impuncfate. Elytra 
with moderately prominent subhumeral callus ; with the 
seriate punctures large, oval, those of each scries very close, 
separated by much less than their own diameter; intervals 
with moderately large, circular punctures, less than twice 
tlieir own diameter apart, and with the inter&tices extremely 
finely puuctulate, so that the whole surface of the elytra 
has a very closely punctured, and in some aspects a sub- 
rugulose, appearance; I have not discerned any subsutural 
stria, even behind. Metastermm and ventral abdominal 
segments with large, strong, very close, circular punctures; 
segments 2, 3, 4 subequal in length in the middle, their 
hind margins slightly sinuate in the middle; 5 nearly as 
long as 3 and 4 together. 

Loc. Borneo: in Coll. Brit. Mus., 56-152, 2 examples 
(one, the type , of undetermined sex; the other, paratype, 
dissected and parts figured). 


26. Paratheca assamensis , sp. n. 

J.Multo minor, angusta, suboblonga; obscure rufo-brunuen, 
antennis dfiutioribus, parum nitida, pubosconfcifi pallida, decum- 
bente^vestita; prothorace antice sat elougato, douse punctato, 
interstitiis subtilissimo punctulatis; elytris transverse rugosis, 
callo 8ubkumerali modice elovato, interstitiis subtilisbimo punc¬ 
tulatis. 

Long. corp. ca. 1*3 mm. 

Ann. & Mag , N. Hist . Ser. 9. Vol xiv. 
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Much smaller than the preceding, relatively very narrow, 
suboblong, elytra nearly parallel-sided ; dark reddish-brown, 
slightly shining, with pale pubescence, and antenmo lighter 
reddish-brown. Head with larger shallow punctures, often 
less than their own diameter apart, and interstices finely 
punctulate. Antennas formed much as in P. borneenm 
(c£. fig. 41), in the single balsam-preparation segment .‘1 is 
more strongly produced on the inner side. Maxillary ami 
labial palpi much as in P. borneems, in the single balsam- 
preparation of each the outer apical angle of the terminal 
segment is perhaps a little more produced. Prothorax, 
viewed from above, rather long, strongly narrowed to the 
front, with basal margin distinctly elevated, larger punctures 
only about their own diameter apart (or even less), inter¬ 
stices finely punctulate; viewed from the side the hind angle 
is broadly rounded off, the front angle is deflexed and also 
appears rounded, and the long curve of the front margin 
(due to the prolongation of the prothorax in the middle in 
front) is shallowly sinuate on either side in front of the 
front angle. Scvteltum nearly truncate behind. Elytra 
strongly rugose transversely, channel-like depressions (which 
sometimes fork) extending transversely between the large 
seriate punctures; interstices fi idy punctulate; subsutural 
stria not discernible; subhumeral oalli rather well marked. 
Hind wings not examined. Underside closc'y resembling 
that of Nesotheca ; metastemum with large strong punctures, 
its posterior part (behind the anterior lobe) with a deep 
median groove throughout its length, but with no pit; 
abdominal segments with large, shallow, almost contiguous 
punctures. 

Loc. Assam: Potkai Mountains {Doherty), 1 ? (in Brit. 
Mu 8., Pry Collection, no. 61,286). 

Although this insect is represented only by a single $, 
and in consequence I have seen no aedeagus of the species, 
yet it conforms so closely to Paratheca in general structure, 
form of antennae, palpi, sterna, &c., and in possessing the 
double punctuation of large punctures and fine interstitial 

J oints, that it is at present referable only to this genus, 
n specific characters it is so distinct that I describe it 
without hesitation, the small size, narrow form, rugose 
elytra, and prolongation of the prothorax in front, separating 
it widely from P. bomeensis. 
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5LTIT .—The Hemiptera-Heteroptera of Rodriguez, together 
with the Description of a neio Species of Cicada from that 
Island. By W. E. China, B. A. 

(Published by permission of the Trustees of the British Museum,) 
The material on which this paper is mainly based forms 
part of the large collection of insects made in Rodriguez by 
Mr. H. P. Thomasset and Mr. H. J. Snell between August 
and November, 1918, and presented in 1919 to the Uni¬ 
versity Museum of Zoology, Cambridge. A list of reports 
previously published on this collection was given by Hugh 
Scott in an introductory note to F. W. Edwards’s account of 
the Diptera Nematocera of the island (Ann. & Mag. Nat. 
Hist. (9) xii. p.330, 1923). Since then a paper by Mr. E. 
Mtyrick on the Micro-Lepidoptkra has appeared (Trans. 
Eut. Soc. London, 1923, parts iii.-iv. p. 544 (April 1924)). 
The present paper deals with all the Hemiptera-Hetero¬ 
ptera, and with the only species of Cicada m the collection. 
The Fctlgorid^ have already been worked out by Mr. 
Frederick Muir, and it is hoped that his report will shortly 
be published, and that articles on the Psyllid^; and Jassid,£ 
by other writers will follow. 

A small collection of Hemiptera was made at Rodriguez 
by George Gulliver whilst accompanying the 4 Transit of 
Venus’ Expedition to the Island in the autumn of 1874. 
These specimens were described by Butler in tne Philo¬ 
sophical Transactions of the Royal Society’ (extra volume 
clxviii.) in 1879, the new species having been previously 
described iu the Ann. & Mag. Nat. Hist. (4) xvii. p. 411 
(1876). This collection included specimens of sixteen 
species of Heteroptera and three of Homoptera, now in 
the British Museum. In the following description of the 
collection made by Messrs. Thomasset and Snell in 1918, 
reference is made to Gulliver’s specimens, and Butler’s 
determinations are emended in certain cases, thus making 
the paper a more complete account of the Heteroptera 
of the island. Fifty-two species are now recorded, including 
thirteen species and two genera hitherto undescribed from 
any other locality. The Types of the new species described 
below have been placed in the British Museum. 

Suborder Heteroptera. 

Family Cydnid®. 

1. Macroscytus privignus, Horv. 

Ann. Mub. Nat. Hungarici, xvii. p. 2o7 (1919). 

Originally described from Madagascar. 

1 A. 1 2 • September. 
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2. Geotomus proximus, Sign. 

Ann. Soc. Ent. France, 1883, p. 54, t. 4. fig. 103. 

Recorded from Reunion and Seychelles. 

7 $ ? , August and September. 

Family Pentatomid®. 

8. Nezara viridula, L. 

Cimex viridula, L., Ryst. Nut. oil. x. p. 414 (17581. 

Nezara viridula, St&l, Ilemipt. Air. i. p. 193 (1804). 

Cosmopolitan. 

1 <?, 5 ? ?; 1 ? ( Sinclair ) ; 1 9 (Gulliver). 

4. Antestia mauritii, Still. 

Pentatoma mauritii. Still, Eugon. Ue«n, Ins. 1859, n. 2:27. 

Antestia mauritii, Still, 1 tempt. Afr. i. p. 204 (18 !5). 

Recorded from Mauritius and Mozambique. 

1 9 ?, August. 

5. Bathycmlia flavolimbata, sp. n. 

(J. Head pale testaceous, finely punctate, sides sinuate-— 
length 31 mm., width between base of eyes 2'1 mtn.; oyos 
dark brown, ocelli red, twice as far from one another as 
from the eye; antennae pale testaceous with the fourth, fifth 
and apical half of the third joint rufo-tcstaccous and densely 
covered with short stiff hairs—length of joints 08, 1-5, 2’4, 
25, and 2*3 mm.; rostrum very long, extending to the extreme 
apex of the abdomen, pale olivaceous with the apex black— 
length of joints 2*0, 3*7, 5*3, and 8 0 mm. Pronotum pale 
olivaceous shading to rufo-testaceous posteriorly, strongly 
punctate, lateral margins slightly convex almost straight, pos¬ 
terior margin distinctly concave; length in middle 3*3 mm., 
width across posterior angles 8*2 mm. Scutellum strongly 
punctate, rufo-testaceous with the basal half olivaceous and 
the apex obscurely pale testaceous; basal angles yellow, each 
with a black foveate impression. Hemelytra rufo-testaccous, 
punctate, membrane pale fuscous extending slightly beyond 
the apex of the abdomen. Abdomen broader than the 
hemelytra, connexivum bright yellow with the interior 
margin broadly sanguineous, the exterior margin narrowly 
testaceous. Legs testaceous with the tarsi and the apices of 
the tibite darker. 

Total length 15 mm. 

Near B, preelongirostris, Bergr., from Seychelles, but 
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rather smaller and narrower and much more strongly punc¬ 
tate. The genitalia are quite distinct from those of the 
Seychelles species. 

2 <J c? and 4 larvae, November. 

6. Phricodus hystrix , Germ. 

Aradus hydrin. Germ., Silb. Rev. Ent. y. 1837, p. 134. 

Phricodus hystrix , Spin., Rev. Mag. Zool. 1839, p. 331. 

Recorded from Nvasaland, Tanganyika Territory, S. Africa, 
Madagascar, Mauritius, and 8. India. 

4 <? c?, 5 $ ?, and 2 larvae, September and October; 
1 <J, 2 ? $ ( Sinclair ); 1 $, 1 $ and 2 larvae {Gulliver), 

The collection of Thomasset and Snell contains larvae of 
two more species of Peutatomidae at present indeterminable. 


Family Coreida. 

7, Leptoglossus membranaceus, F. 

Cimex inemhranaceus , F., Spec. ii. p. 351, 79 (1781). 

Leptoglossus memhranaceus , Still, Kongl. Sv. Vet.-Ak. Handl. xi. 
no. 2, p. 68 (1873). 

Widely distributed over Africa, Tndia and Malaya. 

4 S <?, 4 $ ? , and 2 larvae, August and September. 

8. Acanthomia horrida , Germ. 

Syromastes horrida , Germ., Silb. Revue, v. p. 145 (1837). 

Acanthomia horrida , Stfil, Kongl. Sv. Vet.-Ak. Handl. xi. no 2, p. 83 
(1873). 

Recorded from S. Africa, Mauritius, and Seychelles. 

2 <? <J and 3 ? ? . 

9. Stenocephalus punctipes , Still. 

Kongl. Sv. Vet-Ak. IlaudL xi. no. 2 , p. 85 (1873). 

Recorded from Madagascar and Seychelles. 

2 ? ?, September; 1 ? {Sinclair), 

10. Cletus ochraceus, H.-S. 

Gonocerus ochraceus, H.-S., Wanzen lns. vi. p. 7, fig. 563 (1837), 
Cletus ochraceus , Stall, Hemipt Afr. ii. p. 77 (I 860 ). 

Originally described from Cape Colony. 

2 <? <J, 4 ? $, and 1 larva, August and September. 
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11. Liorhyssus hyalinus , F. 

Zygteus hyalinus, F., Ent. Syst. iv. p. 168,115 (1794). 

Coreus hyalinus, F., Syst. llnyng. (1803), p. 201. 

Corizus lZ ! or7ii/ssus) hyalinus, Stal, Kongl. Sv. Vot.-Ak. Ilamll. ix. 
p.222 (1870). 

Liorhyssus hyalinus, Still, tom. cit. xi. no. 2, p. 98 (1873). 


Cosmopolitan. 

4 $ $ , September. 


12. Serin etha hcematica, Gorrn. 

Zeptocom htematica, Germ., Sill). Itev. Ent. v. p. 1-14 (1837). 

Serinetha h'ematioa, Hall., List Ilemip. ii. p. 403 (1852). 

Serinetha lateralis, Sign., Ann. Soc. Ent. France, (3) viii. p. 939 (1801). 

Becorded from S. and W. Africa, Madagascar, Mauritius, 
and Seychelles. 

8 larva and 1 teneral adult (Gulliver). 


Family Dysodiid®. 

13. Mezira gulliveri, sp. n. (Fig. 1, A & B.) 

Mezira cafra, Butl., nec Stffi. Phil. Trans. Roy. Soc. clxviii., Ileinipt. 
p. 660 (1879). 

<J. Head dark ferruginous (tylus castaneous), densely 
granulate, rather longer than wide (including eyes), length 
0’77 mm.; anterior process extending a little beyond the 
apex of first antennal joint; post-antennal teeth bluntly 
pointed, extending about one-third the length of the first 
antennal joint; postocular teeth just reaching lateral margin 
of eyes, rounded and little prominent; rostrum ochraccous, 
extending to base of head—that is, very slightly longer than 
rostral sulcus; antennre moderately thickened, sparsely 
covered with very short depressed hairs which arc longer 
and much more numerous on the fourth joint, ferruginous 
with the extreme bases and apices of the first, second, and 
third, and the apical half of the fourth ochraeeous; second 
joint longer than the third, length of joints 0'28, (KJ2, 0* JO, 
and 0-37 mm. Pronotum ferruginous, granulate, the lateral 
margins and posterior lateral angles obscurely ochraccous ; 
lateral margins moderately sinuate and narrowly carinate : 
posterior margin broadly cmarginate ; length in middle 
0'66 mm., width across posterior margin 1-6 mm. Scutelhm 
dark ferruginous, rugosely granulate, subtriangnlar, the 
lateral margins slightly eoncavely sinuate anteriorly and 
couvexly sinuate posteriorly (length 0'82 mm., width at base 
1-2 min.). Cortum ferruginous, membraue pale yellowish at 
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tTic base, remainder fuscous, distinctly reticulatcly veined, 
veins black and shining. Abdomen below distinctly convex, 
castaneous, smooth and shining on the disc, obscurely 
granulate laterally, the spiracles placed equidistantly from 
the anterior and posterior margins of the ventrites; posterior 
margin of fifth ventrite broadly but deeply emarginate; 
connexivum sloping downwards from the disc of the 
abdomen above, thus exhibiting a bevelled appearance, 
ferruginous, finely granulate, with the lateral margin broadly 


Fig. 1. 



and the posterior margin narrowly castaneous, the second, 
third, fourth, and fifth segments with two pale scale-like 
spots, the sixth with one. Prosternum dark ferruginous, 
thickly granulate ; meso- and raetasterna dark feiruginous, 
granulate laterally, but on the disc simply and finely rugose, 
a central narrow longitudinal band on the metasternum 
and the posterior third of the mesosternum castaneous and 
smooth. Legs ochraceous with the femora except at their 
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extreme apices ferruginous and granulate (especially the 
fore femora), but not dentate. 

Total length 4'8 mm. 

$ . Similar to $, but slightly broader and larger. Pos¬ 
terior margin of fifth ventrite Insinuate. 

This species seems to vary Bomewliat in size, one <£ 
measuring 5 mm. and a $ 6 mm. in length. Two specimens 
exhibit oligomcry of the right-hand antenna. 

7 $ $ and 3 ? $ (Gulliver). 

Butler referred these specimens to Mesira caffra, Stal 
(now Neurootenus caffer), from S. Africa and Madagascar, 
but the species is undoubtedly a true Mezira. 

Family Lygaeida. 

Subfamily Lygminji. 

14. Graptostethus servus, F. 

Lygteus servus, F., Mant. Ins. ii. p. 800 (3787). 

Graptostethus serous, StSl, Konirl. Sv. Vot.-Akad. Hand). xii. no. 1. 
p. 117 (1874). 

Extends throughout African and Oriental Regions. 

5 <J, 2 ? ? , September. 

15. Canocoris nerii. Germ. 

. Lygesus nerii, Germ., Faun. Ear. xxiv. p. 17 (1817). 

Cesnoeoris nerii, Fieb., Eur. Hem. p. 160 (1861). 

Previously only recorded from the Mediterranean Region 
and N.W. India (Sind). 

1 $, September. 

16. Nysius euphorbias, Ilorv. 

Ann. Mus. Nat. Hungariei, viii. p. 11 (1910). 

Recorded from Mauritius and Seychelles. 

2 <? <?, 7 ? ? , August to November. 

17. Nysius albipennis , Dist. 

Trans. Linn. Soc. Lend. (2nd 8er., Zool.) xvi. 3, p. 149 (1918), 
Described from Seychelles and Aldabra. 

9 (J <?, 6 ? ? , August to October. 

Subfamily AvaAmim. 

18. Paromius apicatus, St&l. 

JUtyparockromut apicatus, StSl, Ofv. Vet.-Ak. Forh. 1835, p, 84. 
Phonotntra apioatus, StSl, Hem. Afr. ii. p. 157 (1866), 
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Paromius apicatus, StSl, Kongl. Sv. Vet.-Ak. IlandL xii. no. 1, p. 148 
(1874). 

Recorded from Natal, Mauritius, and Seychelles. 

1<?. 

19. Paromius gracilis , Rmb. 

Stenogastei' gracilis, Rmb., Faune Ent. Andalousie, 1842, p. 139. 
Paromius gracilis, Fieb., Eur. Ilemipt. 18G1, p. 171. 

Plociom&'us seychellebus, Walk. Cat, Ilet. v. p. 120 (1872) [n. syn.]. 

This widely distributed S. Palacarctic species has also been 
recorded from Seychelles, Sierra Leone, fc5. Africa, and 
Madagascar. [Distant has synonymised P. seychellesus, 
Walk., with P. pallidas, Mon.tr.] 

1 

20. Pamera vincta , Say, var. capicola , St&l. 

Pamera vincta, Say, New liana. Ind. 1831. 

Plociomera parvula, Dali., var. a, StSl, Hem. Afr. ii. p. 159 (1865). 
Pamera capicola, StSl, Kongl. Sy. Vet.-Ak. HandL xii. no. 1. p. 148 
(1874); Reuter, Ent. Tidwuift, 1887, j). 96. 

*I > amera lounsbun/L Dist., Trans. S. African Phil. Soc. xiv. p. 435 
(1904) [n. syn.]. 

This species is distributed throughout the tropical and 
subtropical regions of the world, but var. capicola , StaJ, has 
only been recorded from the Cape and Madagascar. 

2 ? ?. 

21. Pamera ebenaui , Reut. ? 

Ent. Tidskrift, 1887, p. 96. 

Description based on one female from Madagascar. 

2 c? c? 5 September. 

These specimens are most probably males of Reuter's 
species, and agree very closely with his description of the 
female. The anterior tibiae are, however, slightly curved, 
and are armed in the middle with a small spine as in the 
male of P. annulipes, Bar. The intermediate tibiae also 
possess a minute spine in the middle. 

22. Dieuches lateralis , Sign. 

Dieuches lateralis, Signoret, in Maillard’s Notes sur Tile de la Reunion 
(Annexe J, Hemiptfcvey), p. 29 (1862). 

Beosus lateralis , StSl, Horn. Afr. ii. p. 171 (1865). 

Dieuches lateralis, StSl, Kongl. Sv. Vet.-Ak. Haudl. xii. no. 1, p. 1G2 
(1874). 

Described from Reunion. 

5 ? $ and 2 larvae, September. 

* I have taken this opportunity of synonymising Distant’s S. African 
species. 
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23. Letliaus longirostris , Reuter. 

Ent. TidsLrift, 1887, p. 102. _ ^ 

ZetJurw (?) tartareus , ButL, hoc StSi, Phil. Trans. Roy. Soc. clxviii., 

Hemipt. p. 550 (1879). 

Recorded from Madagascar, Natal, and Rhodesia. 

1 $, 4 $ ? , and 6 larva), August and September. 

2 $, 1 ? (Sinclair). 

1 cJ, 1 ? , aud 3 larvae ( Gulliver ). 

24. Lethcms snelli , sp. n. 

cj. Head black, finely punctate except at the base behind 
the ocelli; more acute in front than in L. punctvs , Bergr.; 
eyes black, ocelli small, colourless, close to the base of the 
eyes; length in the middle 1*0 mm., width across eyes 1*2 
mm., width between the eyes 0*7 mm.; antenna?, first joint 
castaneous with several bristles 0*6 mm., second pale brown 
1*2 mm., third yellow with the base brown 0 9 mm., apical 
joint yellow 0*8 mm.; rostrum testaceous with the apex 
black, extending to base of abdomen—length of joints 0*83, 
0 83, 0*67, and 0*57 mm. Pronotum black with the 
posterior margin and angles obscurely castaneous, much 
less strongly and more regularly punctate than iu 
L. punctus , Bergr., with two irapunctate areas anteriorly ; 
lateral margins almost straight, without the narrow ampliate 
border of L.punctus, Bergr., and L . stellatus , Dist.; length in 
the middle 1*2 mm., posterior margin 2 2mm.,anterior margin 
1 *0 mm. Scutellum black, much less strongly punctate than in 
L.punctus , Bergr. (length 1*4 mm.). Hemelytra punctate, 
dark castaneous, rather paler along the costal margins, with a 
small pale yellow elongate spot in the middle of the claval 
margin of the corium aud an irregular pale yellow spot on the 
membranal margin towards the apex ; membrane colourless 
hyaline, extending beyond the apex of the abdomen. Ster¬ 
num black, punctate, the posterior lateral angle of the 
prosternum aud the posterior margin of the metasternum 
pale castaneous. Abdomen castaneous, very obscurely punc¬ 
tate. Femora castaneous, tibiae and tarsi pale testaceous, 
the tibiae armed with a few dark bristles. 

Total length, including membrane, 0 mm. 

? , Similar to but larger (length 7 mm.). 

7 Si 10 ? ? , and 6 larvae, August and September. 

3 $ $ (Sinclair). 

This species differs from both L . stellatus , Dist., and L . 
punctual Bergr,, in the straight un-explanate lateral margins 
of the pronotum and in the apical antennal joint being 
shorter than the third. 
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25. Letfiaus stellatus, Dist. 

Trans. Linn. Soc. Lond. (2nd ser., Zool.), xvi. 2, p. 155 (1913). 

A single <? taken by Thomasset and Snell, although 
differing slightly from the typical specimens in size and 
colouring, seems to be referable to this species. It is slightly 
larger than the type-specimen and the hemclytra are more 
variegated with ochraceous. 

Recorded from Seychelles, Aldabra, and Assumption. 

26. Lanchnophorus guttulahis Reut. 

Ent. Tidskiift, 1887, p. 99. [Larhnophorus, Dist., Trans. Linn. Soc. 

Lond. (2nd ser., Zool.), xvi. p. 153 (1913).] 

Described from Madagascar. 

3 ? ?, August. 

27. Clerada mimta , sp. n. (Fig. 1, C.) 

? . Uniformly pale castaneous, strongly and regularly 
punctate. Head as long as pronotum in the middle (0*74 
mm.), width between the eyes 0*35 mm.; eyes dark red, 
granulate, ocelli much less pronounced than in C. apicicornis , 
Sign., and placed not quite so far laterally, being situated 
slightly behind the posterior inner angles of the eyes; 
rostrum testaceous, just reaching the anterior coxae—length 
of joints 0*26, 0 12, 0 46, and 0*22 mm. ; antennae uniformly 
pale castaneous, with the second, third, and fourth joints 
clothed with short pale hairs ; first joint slightly incrassate, 
passing the apex of the head by half its length, fourth fusi¬ 
form, more inciassate than in C. apicicornis , Sign.—length of 
joints 0*38, 0‘44, 0-17, and 0*41 mm.; bucculse moderately 
elevated, long, extending almost to the anterior margin 
of the prosteruum. Pronotum with the lateral margins less 
strongly sinuate than in C. apicicornis —width 061 mm. 
anteriorly, 1*3 mm. posteriorly. Scutellum equilateral— 
length 0*7 mm. Hemelytra broader in the middle than 
across the base of the scutellum, the costal margin rounded 
beyond the middle ; claval commissure shorter than scutel- 
lum, claval suture longer than .the apical margin of the 
corium ; clavus with four complete rows of punctures ; mem¬ 
brane much reduced, not reaching the apex of the abdomen, 
opaque and testaceous at base, transparent at the apex. 
Legs unicolorous with the rest of the insect, unarmed, first 
joint of hind tarsi distinctly longer than the second and 
third together, second very short. Total length 3*7 mm., 
breadth across middle of hemclytra 1*7 mm. 

2 ¥ ¥. 
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I have referred this species to the genus Ckradrt , Sign. 
It bears some resemblance to Panch<ea , Stal, but differs in the 
exserted head. 


Family Pyrrhocorid®. 

28. Dysdercus fiavidus, Sign. 

Ann. Soc. Ent. Prance, (3) viii. p. 955 (1800). 

Difubrcvs fasciatus, Butl., nec Sign., Phil. Trans. Roy. Soc. clxviii., 
Hemipt. p. 550 (1879), 

Recorded from Madagascar, Mauritius, and Mayotte. 

8 cJ, 8 ? ?, August and September; 3 <J <$ 9 3 ? ? 
(Gulliver). 


Family Tingitid®. 

29. Teleonemia insularis , sp. n. (Fig. 2, B.) 

c?. Elongate, pale ochraceous. Head triangular, pale casta- 
neous, punctate, with nine whitish depressed spines directed 
anteriorly, including one median posterior spine, two lateral 
posterior lying along the inner edges of the eyes, two median 
anterior placed close together between the bases of the 
antennae,two lateral anterior placed at the apices of the eyes, 
and one on the outer side of each of the antenniferous 
tubercles; eyes black, granulate ; antenn® uniformly pale 
ochraceous—first joint thickened 0*3 mm., second thickened 
0*15 mm., third thin l’O mrn., fourth gradually thickened 
and clothed with pale hairs 0 5 mm.; buccul® whitish, well 
elevated, closed in front, but not produced in front of the 
apex of tylus; rostrum ochraceous, extending to midway 
between the intermediate and hind cox®. Pronotum with 
the lateral margins slightly sinuate, narrowly and uniformly 
explanate, vertically recurved and not at all reflexed against 
the dorsal surface of thepronotum; anterior collar (hood) 
moderately elevated, disc strongly convex, and posterior 
process about as long as wide at the base, obtusely pointed ; 
median carina distinct, extending from anterior margin to 
apex of posterior process; lateral cavin® absent; pale 
ochraceous, densely reticulate on the disc, but with reticula¬ 
tions larger and more distinct on the posterior process ; 
median carina and lateral margins whitish, cicatricos and 
two lateral longitudinal lines (in usual position of lateral 
carin®) pale castaneous ; a spot on each side of the median 
carina towards the apex of the posterior process dark brown. 
Sternal ridges whitish, distinct, united posteriorly; meta- 
Kternal orifices moderately distinct. Hemelylra .narrow, 
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elongate, extending well beyond apex of abdomen, whitish 
hyaline, the nervures of the areolets ochraceous, a spot at 
about the apex of the discoidal area dark brown ; costal 
area narrow, moderately reflexed with a single row of areolets; 
subcostal area sloping, widest at about one-third its length 
from the base (nearly twice as wide at this place as the 
costal area), at the apex very narrow and neatly vertical, 

Fig. 2. 



A. Litadea delicatula , sp. n.; 0. Hind tarsus of same. 
B. Teleonemia insular is, sp. n. 


densely areolate, except towards the apex; discoidal area 
inseparable from the membrane, much less densely areolate 
than subcostal area, the areolets increasing in size towards 
the apex of the membrane ; nervure separating subcostal 
and discoidal ar<as continued to outer angle of apex of 
hemelytra, strongly defined, almost carmatc. Abdomen 
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castaneous; legs pale ochraceous, moderately long, tlic apical 
joints of tarsi broadly ovate. Total length 3’2 mm., width 
of pronotum at widest point 0*8 aim., width o£ hoiuolytra at 
widest point 09 mtn. 

? . Slightly larger and paler. 

8 <$ $, 7 ? $, and Id larvoo. 

Litadea, gen. nov. 

Head smooth, shining, unarmed, triangular, about as long 
as broad at base including eyes, disc slightly elevated ; eyes 
granulate with the posterior margins touching the anterior 
border of the pronotum, tylus extending well beyoud juga, 
a iteimiferous tubercles large, armed laterally with a short 
blunt spine or tubercle ; antennae moderately long, basal 
joint incrassate, cylindrical, a little longer than the head, 
second joint little more than one-third the length of the first, 
less incrassate, wider at apex than at base, third joint long 
twice as long as the first, fourth joint subtqual to the first; 
bucculse moderately elevated, closed anteriorly, not at all 
produced in front of apex of tylus, widely separated in the 
middle and forming a broadly ovate figure when seen from 
the ventral side ; rostrum short, oxtending only a little 
beyond the anterior coxte. Pronotum , except for a thin im- 
punctate median line, densely punctate, with the posterior 
process densely areolate ; lateral margins slightly sinuate, 
evenly rounded, and not at all explanate or carinate ; 
hood obsolete, median and lateral carinje absent, posterior 
process moderately short, subequal in length to the rest 
of the pronotum. Sternal ridges distinct, but very little 
elevated; metasternal orifices very distinct. Hemelytra 
flattened, extending well beyond the apex of the abdomen, 
very broad, the costal area very strongly explanate, arching 
suddenly outwards from the base of the hemelytron almost 
at right angles to the lateral angle of the pronotum ; 
areas very distinctly separated, the costal and subcostal 
areas fused, distinctly and regularly areolate ; the discoidal 
area and the membrane fused, the former, however, much 
more densely areolate than the membrane or the costal 
areas ; the vein separating the diseoidal area and mem¬ 
brane from the costal areas rather more distinct than in 
Serenihia and Lutlius; areolets circular, except along the 
anal margin. Leys rather short, femora longer than the 
tibise, fore femora above more or less suddenly incrassate at 
the base, but not so much so as in Serenthia ; tarsi apparently 
two-jointed, the apical joint broadly ovate, concave below, the 
cavity filled with short, erect, bristle-like hairs# 

Genotype, Litadea delicatula , sp. n. 
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This very distinct genus comes close to Lvllius , Dist., but 
differs in the widely explanate costal area and in the longer 
basal anlennal joints. 

30. Litadea delicatula , sp. n. (Pig. 2, A & C.) 

g ? . iTea/? pale castaneous, smooth, and shining, eyes 
black; antennae with basal joint and apical third of 
third joint pale castaneous, rather paler than the head, 
second, fourth, and ba*al two-thirds of third joint black— 
length of joints 0*54, 0*20, 1*08,0*51 mm.; bucculae whitish; 
rostrum ochraceous with the apex black, extending slightly 
beyond the anterior coxae. Pronotum and hemelytra yellowish 
ochraceous, the cost il areas and membrane very pale; pronotal 
cicatrices pa*e castaneous. Abdomen below dark ochraceous, 
tinged with olive-green ; the sternal ridges and metasternal 
orifices whitish. Legs pale yellow. 

Total length (including hemelytra) 3*9 mm., width of 
pronotum at widest part 1*0 mm., width of hemelytra at base 
of costal area 1*9 mm. 

9 g <?, 2 ? ? ,and 1 larva. 

The colouring of the antennae seems to vary somewhat, 
possibly due to the degree of maturity. In some the first, 
second, third, and extreme base of the fourth joint are con- 
colorous with the head, and only the remainder of the last 
joint is black. In others the second joint is unicolorous 
with the first, while the basal two-thirds of the third and the 
fourth are black. 


Family Beduviidae. 

Subfamily Emesifje. 

31. Ischnonyctes inermiceps , Bergr. 

Ann. Soc. Ent. Beige, 1. p. 270 (1906). 

jEme*a barbara, ButL, nec Lucas, Phil. Trans. Roy. Soc. clxviii,, Hemipt. 
p. 551 (1879). 

Described from E. Madagascar. 

2 g 5 ? $ , and 1 lar\a; 2 ? $ ( Gulliver ). 

This specie* seems to vary somewhat in depth of colouring, 
due no doubt to the degree of maturity. The size is also 
variable and ranges from 17 mm. in the g to 20 mm. in 
the ? . 

Subfamily Stenoeobinje. 

32. Sastrapada baerensprungi , St&l. 

Lfaipagochares baerensprmgi »St8l, Ofv. Vet-Ak. Fork. 1859, p. 381. 
Subttapada buennsin mat, St3,1, Kongl. Sv. Vet.-Ak, llandl. xii. no. 1* 
p. 80(1874). ' 
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Widely distributed over S. Palaearctic, Oriental, Aus¬ 
tralian, and Ethiopian Regions, including Reunion and 
Madagascar. 

1 c? (Sinclair). 

33. Oncocephalus soi'didm, Still. 

Ofv. Vet.-Ak. Forli. 1855, p. 44, 

Recorded from S. and E. Africa, Seychelles, Madagascar, 
and Reunion. 

4 ? $ , 3 $ <?, and 5 larva*, August and September. 

2 ? ? (Sinclair). 

The ten specimens of 0. cancellable, St&l, recorded from 
Rodriguez by Butler, cannot now be found, but it is probable 
that they would really belong to this species. 

Subfamily RsDurinrM, 

34. Conorhinus rubrofasciatus , de Geer. 

MSm. iii, p. 349, t. 35. fig. 12 (1773). 

Recorded from Brazil, W. Indies, India, Chinn, Philippines, 
Sierra Leone, Seychelles, Madagascar, and Reunion. 

1 (J, September; 1 <J, 2 ? ? (Sinclair). 

The specimen taken by Slater, and recorded by Butler, 
cannot now be found in the British Museum Collection. 

35. Rhinocoris ? laniger , Butl. 

J Reduvius laniger , Butl., Ann. & Mag, Nat. Hist. (4) xvii. p. 411 (1876) ; 
Phil. Tran*. Roy. Soc. clxviii., Ilemipt. p. 550, pi. liv. -figs. 6 & 6 a 
(1.879), 

Harjpactor laniger , Leth., Ser. Oat. Hemipt.iii. p. ICO (1896). 

The type of Butler’s species cannot now be found in the 
British Museum Collection. 

Family Nabid®. 

Subfamily Raxinje. 

36. Nabis ( Reduviolus) capsiformis , Germ, 

Nabis capeiformUf Germ., Silb. Rev. Ent. v, p. 182 (1837), 

Reduviolus oapsiforme, Reut., M&n. Soc. Ent. Belgo, xv. p. 114 (1008). 
+Sastr<mada niyrolineaia , Diet, Ann. & Mag. Nat. JLliat (9) vi. p. 150 
(1920) [n. syn.]. 

Cosmopolitan. 

4 <? $, 2 ? ?, and 3 larvae. 

* I have taken this oppoitunity to synonymiao Distant’s species from 
Jflew Caledonia, 
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Family Anthocorid®, 

Division LYCTOCORARIA. 

87. La&iochilus sladeni f Dist. 

Trans. Linn. Soc, Lond. (2) xvi., Zool. p. 186, pi, xiii. t 22 (1018). 

Described from Seychelles, 

4 specimens. 

38. Lasiochilus seychellensis, Dist, 

Trans. Linn. Soc. Lond. (2) xvi., Zool, p, 186, pi, xiii. f. 28 (1918). 

Described from Seychelles. 

2 specimens. 


Family Mind®. 
Division CAPSARIA. 


89. CreontiadespaUidtcs, Rmb. 

Phytocoris pallidus, Rmb., Faun. Ent, AndaL p. 159 (1842). 
Pantthodes pallidus , Reut., Act. Soc. Scu Fenn. xxiii. no. 2, p, 288, t. 2. 
f. 14 (1896). 

Creontiades palhdus , Poppius, Act. Soc. Sci. Fenn. xli, no, 8, p. 22 
(1912), 

*Megacoelum ( Creontiades) mimicum, Dist, Trans. Linn. Soc, Lottd, 
(2) xvi,, Zool. p. 176, pi. xiii. fig. 16 (1913) [u. syn,]. 

Widely distributed over Mediterranean and Ethiopian 
regions, including Madagascar and Seychelles. 


40. Proboscidocoris punctaticolUs, Reut. 

Ofv. Kasha Vet. Soc. Forh. xlyii. no. 10, p. 16 (190S). 

Recorded from E. Africa, Pemba £*., Madagascar, Reunion, 
and Comoren. 

1 


Division MACROLOPHAEIA. 

41. Engytatus vohtcer, Kirk. 

Xsans. Ent. Soo. Land. 1902, p. 247. 

Described from Reunion. 

2 c?, 2 ? ?, and 2 larvae. 

Kirkaldy described tbe hemelytra as greyish cinereo- 
hyaliue, bnt Poppius (Act. Soc. Sci. Penn. xliv. no. 8, p. 18 
(1414)) says that in the type-specimen the tips of the corium 

# I have taken this opportunity to synonymise Distant’s species from 
Seychelles, 

Ann. <b Mag. if, Hist. Ser. 9. Vol. xiv. 29 
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and cuneus are mutilated. In all the specimens from 
Rodriguez, the extreme outer apex of the corium and the 
extreme apex of the cuncus arc dark. 

Division 8 YSTELLON OTARI A.. 

42. Clustocapaus scotti , sp. n. (Fig. 3,15.) 

$. Head dark chocolatc-brown, very finely granulate, not at 
all shining, with several long erect bristle-like hairs; vertex 
and frons strongly convex, clypeus at its apex with a few 
short pale hairs, moderately strongly prominent, distinctly 

1%. 3. 



separated from the from, the anterior surfaco of which forms 
an obtuse angle with it j eyes rather small, widely separated, 
granulate, with a few short erect hairs, the posterior margins 
touching the anterior margin of the pronotal collar*: base 
of the head including eyes a little narrower than the posterior 
margin of the pronotum; antenna long, placed slightly 
below the anterior apices of the eyes, basal joint oohracoous 

rfttl«.Sf- t7pfi ? pec! f u i on t ho , head is Rlifilitlv mottudmg aud com*, 
the eyes do not touch the pronotum. ^ 
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with the basal half brown, somewhat thickened, covered 
with pale short depressed hairs and with a few long erect 
bristles, surpassing apex of head by nearly half its length ; 
remaining joints ochraceous, moderately fine, gradually 
tapering towards the apex and clothed with fine, short, 
depressed hairs, the second joint three times as long as the 
basal one, the third a little more than two-thirds the length 
of the second, and the fourth two-thirds the length of the 
third; rostrum long, extending to the base of the abdomen, 
brown, the basal joint extending to the base of the procoxie. 
Pronotum dark chocolate-brown, dull, very finely granu¬ 
late, with several long erect bristle-like hairs, especially on 
the anterior lateral margins ; apical collar distinct., rather 
flattened, disc convex, the calli indistinctly delimited, lateral 
margins slightly convexly sinuate, the posterior margin 
widely emarginate and distinctly wider than the anterior 
margin. Scutellum uuicolorous with the pronotum, dull, 
finely granulate with several long erect hairs, the disc 
concave when seen from the side. Hemelytra convex, 
parchment-like ; clavus, corium, and euueus fused together, 
membrane absent; moderately shining, sparsely covered 
with long erect bristle-like hairs, extending about two-thirds 
the length of the abdomen, apical margin truncate with the 
angles rounded, costal margin slightly explanate ; dark 
chocolate-brown, the basal third, the basal half of the costal 
margin, a large spot on the external angle, and a smaller spot 
on the anal angle whitish; wings absent or rudimentary. 
Abdomen dark brown, shining, covered with short and long 
hairs, very broad towards the apex, moderately narrowed 
towards the base. Legs covered with short depressed hairs, 
the upper side of the femora with a row of long bristle-like 
hairs, the tibiae armed with a few feeble bristle-like spines* 
Tarsi linear, the basal joint short, the second a little longer 
than the third ; claws well developed, arolia absent or 
piliferous. Coxae, trochanters, basal half of middle and 
hind femora, extreme base of fore femora, tibiae, and tarsi 
whitish yellow; fore femora and apical half of middle and 
hind femora chocolate-brown, extreme apices of femora 
yellowish. 

Total length 2*2 mm., width of pronotum anteriorly 
0-4 mm., posteriorly 0*34 mm. 

1 brachypterous ? . 

I have referred this species to Chcefocapsns , although it 
differs in certain characters from Poppius's description*. 

* Acta Soc. Sci, Fenn, Uiv. no. .3, y. 38 (1014), 

29* 
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The genus was described from a single macroptorous $ from 
Togo. The chief differences, excluding those naturally 
associated with a brachyptcrous ? , arc that the “ fore-body ” 
is “matt” and the hemelytra shining. 

Division HET KltOTOM Alt LA. 

43. Cyrtorrhinus parviceps, Reut. 

Revue (l’enl. 1800, p. 258. 

*Cylloccpspellicia, Uhl., 1’roc. Zool. Hoc. Loud, ilviii. p. 711 (1893) 
[n. syn.]. 

Recorded from Egypt, E. Africa, Seychelles, and West 
Indies (St. Vincent). 

*<?<?• 16 $ ¥* 


Division PHYLAItlA. 

44. Sthenarus leucochilus, Reufc. 

Ofr. Finska Vet. Soc. Forh. xlvii. no. 22, p. 8 (li)OC), 

Recorded from Seychelles, Reunion, Pemba, Madagascar, 
and E. Africa. 

9 <J <J, 22 ? $ , August and September. 

46. Campylomma selecta, sp. n. (Pig. 3, D.) 

Head yellow, smooth, covered with short pale hairs and 
long semi-erect black hairs; short and depressed, slightly 
wider at base (including eyes) than pronotum anteriorly, 
basal margin of vertex straight, distinctly angular, not 
rounded ; clypeus fairly prominent; eyes granulate; antennae 
placed one-third length of eye from the anterior (ventral) 
margin of the eye ; first joint short, scarcely reaching apex 
of clypeus, yellowish with the base and apex light brown j 
second joint light brown, gradually thickening towards the 
apex, shout three times longer thau the first; third joint 
mutilated, basal part black, remainder missing; rostrum 
light yellow, with the apex dark brown, extending to midway 
between the middle and, hind coxto, basal joint just reaching 
the anterior margin of the prosternum. Pronotum greenish 
yellow, smooth, covered with short pale hairs and long ttcnii- 
erect black hairs; lateral margins straight. Sruteltum with 
lateral margin somewhat shorter than the basal width, the 
base exposed and the extreme apex dark brown, otherwise 
similar to pronotum. Hemelytra pale greenish yellow, more 
or less hyaline; the clavus and corium covered with dark 

* 1 havB compared the type-specimen of this West Indian species with 
W of Reuters V. pm viceps and consider them to be synonj wous. 
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hairs, which are somewhat longer and thicker on the costal 
margin ; extreme apex of clavus dark brown, and the apical 
margin of the embolium narrowly reddish (the embolium is 
very distinctly delimited except towards its extreme apex); 
membrane colourless hyaline with veins and two spots near 
apex of cuneus brownish yellow. Wing-cell with a fairly 
distinct hamus. Abdomen and thorax below pale yellow. 
Lege pale yellow, the last joint of the tarsus brown; hind 
femora with two black spots above, close together, near 
the apex and three black spots below, one near the apex and 
two near the middle; the middle femora also spotted towards 
the apex; tibiae armed with black spines arising from small 
black spots; the last joint of tarsus slightly longer than the 
second, the first short; tarsal pads (arolia) distinct, reaching 
about the middle of the claws, arising from a blunt basal 
tooth of the claw and converging towards their apices. 

Total length 3 mm., width across base of pronotum 
1 # 3 mm. 

1 ? * 

This species seems to agree fairly well with the specific 
description of Plagiognathidea grisescens , Poppins, but it 
differs in the generic characters. 

Trevessa gen. nov. 

Very small, oblong-ovate, impunctate, covered with rather 
long, pale, semi-erect hairs. 

Head one-fifth shorter than the width including the eyes, 
very slightly wider at base than anterior margin of pronotum, 
very strongly downwardly inclined so that only the basal 
two-thirds can be seen from above, and the clypeus is nearly 
at right angles to the plane of the disc of pronotum ; eyes 
granulate, moderately small, with the posterior margins 
touching the anterior margin of the pronotum; width of 
vertex between the eyes two-thirds the total width including 
the eyes; vertex and frons moderately strongly convex, 
clypeus not at all prominent, basal margin of vertex slightly 
convexly carved, angular, almost carinate ; antennae placed 
about one-fifth length of eye from its apex—basal joint short, 
scarcely reaching the apex of the clypeus, second joint long, 
a little more than four times the length of the first, remainder 
missing; rostrum long, extending to base of third apparent 

* The British steamer 4 Trevessa* foundered in the Indian Ocean on 
June 4th, 1923, and Captain Forster, the chief engineer, and si\teen of 
the crew reached Iiodnguez on the 2<5th of June after covoring 1200 miles 
in an open boat. The lest of the crew reached Mauritius on the 29th, 
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abdominal segment, its basal joint extending to base of 
prosternal xy pirns, the second joint longest, extending to 
apex of pro-coxa;, the third and fourth joints suboqnal. 
Pronotwn transverse, trapeziform—apical margin slightly 
concave, no apical stricture, lateral margins straight, rather 
sharply angular along basal third, disc slightly convex, the 
calli very indistinctly delimited, not at all prominent, 
extending to middle o! disc; posterior margin Btrongly 
emaiginate, uncovering tho mcsoscutum. Prosternal xyphns 
difficult to see, but not at all convex and apparently margined. 
Scutellvm triaugular, flat on disc, laterally shorter than 
width at base. Ilemehjtra well developed, oxtending well 
beyond apex of abdomen; the fracture well developed, 
distinctly sinuate, the corium at apical margin slightly over¬ 
lapping the base of the cuucus; membrane biareolate, but 
outer areole small and the dividing vein (apex of radius) 
indistinct. Wings large, the wing-cell without a hook-vein 
(hamus). Femora dark brown, except the bases and extreme 
apices, not at all spotted, bind femora strongly incrassate j 
tibia rather feebly armed with a few pale bristlc-likc spines. 
Tarsi moderately short, apex of first joint strongly obliquely 
truncate, so that when viewed from above first joint is much 
shorter than the second, and when viewed from below basal 
joint is much longer than the second; viewing from the 
side and tuking ,tho median length, the first is slightly 
shorter than the second ; the second and last joints sub- 
equal ; tarsal claws well developed, moderately curved, 
arolia absent. 

Genotype, T. albidopieta, sp. n. 

The position of this genus is doubtful—I have, however, 
referred it to the Pliylium in spite of certain exceptional 
characters, such as the absence of a wing-cell hanms. The 
general facies are those of Campylommn, but it differs in 
the structure of the tarsus, tho femoral markings, etc. 

46. Trevessa albidopicta , sp. n. (Fig. 8, A, C, & E.) 

Dark chocolate-brawn, covered with pale semi-erect hairs. 
The basal angles of the pronotura obscurely, the apical half 
of the seutclluni, the base of the hernclytra as lar as the 
apex of the seutellum, the outer apex of tho corium above 
the base of the cuueus, the base and extreme apex of the 
cuneus whitish. Membrane pale fuscous, areolar veins 
'Whitish. Autennse ochraccons, the apical half of the second 
joint brown. Rostrum ochraceons with the tip blackish. 
Femora ohocolate-brown with the bases broadly whitish 
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and the apices narrowly yellowish. Tibiae pale, the posterior 
tibiae with the base whitish and the middle brown. Abdomen 
below shining brown. 

Total length, including membrane, 2 mm.; width OP mm, 
2 ? ?, September. 


Family Veliidae. 

47. Rhagovelia nigricans 3 Burm, 

Velia nigricans , Burm., Handb. xi. p. 21S (1835). 

Velia inf emails, Bull., Ann. & Mag. Nat. Ilist. (4) xvii. p. 411 (1876) ; 

Phil Trans. Roy. Soc clxviii., Ilemipt. p. 561, pi. liv. ug. 5 (1879), 
Rhagovelia nigricans , Kirk., Entomologist, xxxiv. p. 31Q (1901). 

Widely distributed over Ethiopian and Oriental Regions, 
including Syria and Seychelles. 

3 cJ <J, 5 ? ?, apterous; 1 $, 2 ? ?, winged; and 
X larva. September. 

4 c?c?j 5 $ ?, apterous ( Gulliver ), including Butler’s 
type of V. inf emails. 


Family Gerrida. 

48. Limnogonus dolosa , Bergr. 

Rev, d’Ent, xii. p. 203 (1893). 

Described from Seychelles. 

5 ? ? and 2 $ c? apterous, 1 ? winged, and 1 larva. 

The males are distinctly smaller than the females, 
measuring only 6’3 mm. ( ? ? , 8-9 mm.). 

Family AcantMidae. 

49. Acanthia (Saldula) subcarinata , sp. n. (Fig. 3, F.) 

<J. Oval, rather elongate. Head black with a short 
golden-yellow pubescence and a few long bristles above, 
and a silvery pubescence below; clypeus and the transverse 
carinae above its base golden yellow; labrum (except the 
base and apex, which are brown), the apices of the lorm, a 
small round spot on each side between the ocelli and the 
eyes, and the sinuate inner posterior margin of the eyes 
narrowly, pale yellowish; eyes large with a few short erect 
hairs, ocelli about twice as far from the margin of the eye 
as from one another; rostrum shining brown, extending to 
the base of the hind coxae; antennae moderately thin, the 
basal joint short, shining brownish ochraceous, somewhat 
thickened, slightly pubescent with a few black bristles; 
second joint unicolorous with the first, rather darker towards 
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its apex, clothed -with black hairs, slightly more than twice 
as long as the first; third and fourth black clothed with 
longer hairs, the fourth subequal with the first, the third a 
little longer than the first. Pronotum black, moderately 
shining, thickly covered with short golden hairs, apical 
stricture distinct, posterior margin broadly and moderately 
deeply eraarginate, nearly three times broader than the 
length of the pronotum in the middle, antorior margin 
nearly once and a half broader than the length in the 
middle, distinctly narrower than tlio base of the head 
including eyes; callus distinctly convex, extending a little 
beyond the middle of the pronotum, and approaching very 
closely to the lateral margin on each side, its anterior 
margin deeply foveolate in the middle, but without a longi¬ 
tudinal sulcation behind the fovea ; lateral margins straight, 
very little explanate, and very feebly carinate. Sternum 
shining black, covered laterally with short whitish hairs ; 
apical margin of pro-acetabula broadly whitish. Scutellum 
shining black, thickly covered with short golden and dark 
brown hairs, the latter mainly on the apical half; lateral 
margins about as long as width at base. Hemelytra mainly 
dull, slightly shining on the costal margin, covered with a 
short dark brownish-black pubescence, the basal two-thirds 
of the clavus and the extreme base of the corium also with 
short golden hairs; colour brownish grey with the basal 
two-thirds of the clavus, the apex of the costal margin, 
and a large spot on the margin level with the apex of the 
clavus, black ; the pest of the costal margin except towards 
the base, which is brownish, is dull whitish yellow ; a spot 
on the apex of the clavus and various obscure markings on 
the corium greyish ; membrane extending well beyond the 
apex of the abdomen, the four cells whitish, each with a 
fuscous spot, and the first, second, and third also fuscous 
towards the base; the marginal area fuscous, except the 
extreme outer apical edgo and the outer basal edge; the 
first or interior cell reaching the apex of tho second and 
extending slightly above its base; veins fuscous. 'Wings 
well developed. Abdomen below shining blackish brown, 
covered laterally with short whitish hairs, the apical margins 
of the first five apparent segments narrowly ochraeeous, the 
apical third of the sixth (covering the genitalia) white. 
Trochanters yellowish white ; femora brown, with the basal 
third and the apex narrowly yellowish white; fore tibiae 
whitish, with the base, a median annulation, and the extreme 
apex brown; middle and hind tibiae whitish tinged with 
brown on the outside, the base of the hind tibiae brown; 
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spines dark brown ; tarsi with the basal and apical joints 
brownish. Total length 3*3 mm., basal width of pronotum 
1*2 mm, 

1 ? (on mud). 

This species is readily distinguished by the feebly 
explanate and obsoletely carinate lateral margins of the 
pronotum. It resembles opacula , Zett., in shape, and 
palhpes, F., in the pilosity of the hemelytra; there are, 
however, much fewer golden hairs towards the base of the 
corium. 


Family Corixidae. 

50. Micronecta felia:, Butl. (Fig. 4, B.) 

Sigara fell r, Butler, Ann. & Mag. Nat. Hist. (4) xvn. p. 412 (1876) ; 
Phil. Trans. Boy. Soc. clxviii., Ilemipteia, p. 551, pi. liv. figb. 8 
& 8a (1879). 

Redescription:— 

<J. Head one and a half times as long (seen from above) 
as the pronotum in the middle, dark piceous brown, except 
the disc of the vertex which is whitish ; obscurely and 
irregularly rugose; width including the eyes distinctly 
greater than the width of the pronotum. Pronotum sepia- 
brown, lateral margins very short, the outer posterior angle 
of the eye reaching to the base of the hemelytra; strongly 
transversely wrinkled, five times as wide as long in the 
middle. Scutellum gubequilateral, a little shorter than the 
pronotum, smooth, shining, dark brown. Hemelytra much 
broader in the middle than at the base, moderately convex, 
dark shining sepia-brown, immaculate, with the costal 
margin broadly whitish; obsoletely punctate, regularly 
coveied with short, pale, depressed, bristle-like hairs; sub¬ 
costal furrow short, extending about one-quarter the length 
of the hemelytra. Legs fuscous, the basal half of the 
intermediate femur and the hind femur ochraceous. Inter¬ 
mediate femur a little shorter than the tibia, tarsus, and 
tarsal claws together; tibia two-thirds the length of the 
tarsus, tarsal claws a little shorter than the tibia. Abdomen 
below grey. Totul length 2*3 mm., width across pronotum 
0*89 mm.,* width across middle of hemelytra 1*8 mm. 

6 specimens {Gulliver). Type is a $. 

This species appears to belong to the solitaria , Ilorv., 
group. 

51. Micronecta sulcata, Sign.? (Fig. 4, C.) 

Signoiet, Ann. Soc. Ent, France, (3) viii. p 973 (1863); Butler, Phil. 

Tiaua. Boy, Soc. clxviii., Hemiptera, p. 551 (1879), 
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Tlio singlo ? specimen collected by Gulliver agrees more 
or less with Signorct’s moagro description. 

The head is about four-fifths the length of the prouohim 
in the middle, moderately arched between the eyes, smooth 
pale shining yellow, the clypous brown and a trace of a 
narrow median brown lino towards the apex of tho froiiH, 


Fig. 4. 



A. Micronecta dubia, sj>. n. B. Microncrta JiUr, Butl., anterior tibia 
and tarsus. 0. Micnmntnsulcata, Sign.? I). ('inula thomamrli, 
sp. n,, ventral view of operoula; F. Hevonth apparent torpto of 
same; E. and G. End and lateral view respectively of uncus oi same. 

but not visible on the vertex. Pronotum with tho sides not 
quite half the length of the posterior margin of the eyo; 
tiuree times as wide as long in the middle, shining greyish 
y$Uow with the disc largely brown. Scutellum dark brown 
on. the apical half and otjhraceous on the basal half, sides 
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shorter than the width at the base. Hemelytra yellowish 
grey tinged with brown, shining, obscurely punctate, and 
clothed with short depressed bristle-like hairs ; the costal 
margin towards the base, the anterior margin of the clavus 
broadly, and the inner margin narrowly, pale yellow; 
liemelytra nearly two and a half times the length of tho 
subcostal furrow; costal margins subparallel. Abdomen 
below and legs pale yellow; intermediate femur distinctly 
shorter than the tibia, tarsus, and tarsal claws together ; 
tibia a little more than half the length of the tarsus ; tarsal 
claws long, slightly longer than the tibia. 

Total length 3 3 mm., width across pronotum 1*2 mm. 

1 $ {Gulliver). 

This species appears to belong to the pharaonum , Horv., 
group. 

Originally described from Madagascar. 

52. Micronecta dubia , sp. n. (Pig. 4, A.) 

Sigctra scutellaris , Butl., nec StSl, Phil. Trans. Roy. Soc. clxviii., 
Hemiptera, p. 551 (1879). 

? . Head a little more than twice the length of the 
pronotum in the middle, strongly arched between the eyes, 
pale olivaceous brown above, rather paler below, obscurely 
rugose; clypeus rather darker. Pronotum with the sides 
very short, the posterior margin of the eyes four and a half 
times as long as the lateral margin of the pronotum; pale 
olivaceous brown, obscurely transversely wrinkled, five times 
as wide as long in the middle. Scutellum unicolorous with 
pronotum, small, three-quarters the length of the pronotum 
in the middle. Hemelytra strongly convex, unicolorous with 
pronotum, but somewhat paler; the membrane and the 
apical disc of the corium darker, the latter dark area 
extending more narrowly up the middle of the corium; the 
inner edge of the costal marginal area, the base of the claval 
suture, and two obscure spots on the clavus also daiker; 
more or less shining, and very obscurely punctate, regularly 
covered with short depressed hairs ; subcostal furrow short, 
little more than one-quarter the length of the hemelytra, 
costal margins distinctly convex, the hemelytra wider in 
the middle than at the base, but not so much so as in 
jl/.,/W?>, Butl. Abdomen below olivaceous grey, covered with 
short pale hairs. Leys yellow, the intermediate femur a 
little longer than the tibia, tarsus, and tarsal claws together; 
tibia two-thirds the length of the tarsus; tarsal claws sub¬ 
equal with tibia. 
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Total length 2*9 ram., width across pronotum 1 ram., 
■width across middle of elytra 1*5 mm. 

2 ? ? ( Gullioer ). 

This species appears to belong to the lathiscula, Ilorv., 
group. 


Suborder IIomottera. 

Family Cicadidss. 

Cicada thomasseti, sp. n. (Fig. 4, D, E, F, & 0.) 

<J. Head ochraceous with a black transverse band between 
the eyes, extending backwards between the ocelli to the 
posterior margin, and three small black spots on cacli side 
between the ocelli and the base of the eyes. From with a 
central longitudinal black stripe, and laterally with several 
black horizontal striae. Length of head from middle of 
posterior margin to dorsal apex of frons 3*5 mm.; width, 
including eyes, 10 mm. Antennae black, merging into dark 
fuscous towards the apical joints. Rostrum extending to 
the posterior coxae, pale ochraceous, with the apex black. 
Pronotum ochraceous with two narrow subparallel black 
stripes down the centre, aud two erescent-shaped black marks 
on either side; oblique sulci dark brown. Lateral margins 
pale yellow margined interiorly with dark brown, strongly 
carinate but scarcely dilated, armed at the anterior angles 
behind the eyes with a minute tooth; posterior margin 
transversely wrinkled—length in middle 4 mm., width 
anteriorly 8*5 mm., posteriorly 11*5 mm. Mesonotum ochra¬ 
ceous, with four obconical dark brown spots along the 
anterior margin, the outer pair extending almost to tho 
posterior margin and somewhat reticulatcly cut up by 
invading ochraceous bands, the inner pair extending a little 
beyond the middlo; above and bordering on tho cruciform 
elevation are throe small black spots—one central, the others 
directly below each of the two obconical marks ; the area 
above these three spots and the middle of the cruciform 
elevation is brown in colour, and forms part of a rich brown 
stripe, which extends across tho metauotum between tho 
tympanal coverings to tho abdomen; width anteriorly 
10 mm. Tympanal coverings strongly developed, pale ochra¬ 
ceous, completely covering the tympanal orifices. Opercula 
pale ochraceous, short, rounded, not extending beyoud the 
metastemnm, the interior posterior angles overlapping, 



Pelagic Phase of Arenicola marina and Eteone arctica. 453 

the lateral margins concavely sinuate (fig. 4, D). Abdomen 
ochraceous with the basal half of the first apparent tcrgite 
rich brown, the tergites laterally and the middle of the 
first tcrgite blackish brown ; the sixth apparent tergite with 
a black patch on each side towards the base; the seventh 
apparent tergite (covering the anal style) deeply cut out on 
each side to form a dorsal and two lateral teeth (fig. 4, F). 
Uncus black, broad, strongly inwardly curved (fig. 4, E & 0). 
Tegmina and wings vitreous, immaculate, the veins ochra¬ 
ceous, and the basal membranes greyish ochraceous. "Width 
of tegmen at widest part 12 mm., length 40 mm. 

Total length of body 27 mm., breadth across tympanal 
coverings 13 mm., expanse of tegmina 86 mm. 

? . Similar to male, but smaller—length 23 mm. 

7 6S, 1 ?. 

In some of the specimens the colour-markings are much 
less distinct, the pronotum being entirely ochraceous, except 
for the two subparallel median black stripes. 

Larvae collected by Gulliver in 1874 probably belong to 
this species. 


5LIV .—On a Pelagic Phase of Arenicola marina and of 
Eteone arctica. By A. Meek and B. Storhow, Dove 
Marine Laboratory, Cullercoats. 

[Plate VII.] 

Although the common lugworm, Arenicola marina , is 
abundant in sandy beaches all round the coast, and 
is gathered by digging for bait, its method of development is 
not known. It was therefore with a great deal of expectancy 
that wo observed it in a pelagic condition in the harbour at 
Beadnell on the Northumberland coast. The * Evadne ’ arrived 
at Beadnell on 20th March, 1924, and on the 21st we 
observed two polychsets near the surface, drifting in the 
current, but both maintaining their position by active con¬ 
tractions and wriggling movements. Examples of each were 
easily procured with no better an instrument than a broom, 
and we wore surprised to find that one was Arenicola marina 
and, afterwards, that the other was Eteone arctica, a deter, 
mination which was kindly confirmed by Professor MTntosh. 
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A fact which struck us forcibly at the time was that the 
pelagic state was observed only during the beginning of the 
ebb, and at a period of full moon. 

Next day both wero seen again at the beginning of the 
ebb, but both wore scarce. Thereafter Arenicola was not 
seen again at the surface, but Eteone was observed as 
follows:—23rd one, 21th and 25th none, 2Gth one. No 
specimens were seen after the last dale, and we loft Ucadnell 
on 31st March. Returning on 25th April we were told by 
the engineer of the f Evadno/ Mark Anderson, that speci¬ 
mens of Eteone had been observed on 21st April at half-ebb 
and just after full moon, and he submitted them to us. On 
the 25th and the two following days further examples of 
pelagic Eteone were preserved. We left Beadnell early on 
28th April. 

The temperature of the sea at the time was low, aud the 
water became colder with the neap tides, e. g. March 2 fc, 
4-5° C. j March 25, 4-3° C.; March 20, 4T° C. j March 29, 
3-75° C.; March 81,5° C. 

Live examples of Eteone, and all gave evidence of being 
mature, were kept in a bottle of sea-water for a couple of 
days, and spawned, yielding a large number of eggs without 
an egg-capsule being formed. Similarly, Arenicola was kept 
in a bucket for a day, but yielded no eggs, 

All the examples of Arenicola were more or less com¬ 
pletely invested in a clear jelly-like capsule. On our return 
sections were made from different parts of the body of one 
example by the Laboratory Steward of the Zoological 
Department, D. G. Gcddes, and another was dissected. 
Both indicated, contrary to expectations, a spent condition. 
We feel, however, that the pelagic phase wo have observed, 
by a lucky association of time and place, is connected with 
spawning, but that spawning had already taken place. It is 
also practically certain that the eggs are launched freely into 
the water and that an egg-capsule is not formed. 

A few remarks may be added with regard to the capsule, 
figures illustrating which arc given. It is secreted by the 
ectoderm of the body-region, not the tail. It is clear and 
gelatinous, and in section exhibits a homogeneous or alveolar 
structure (PI. VII. fig. 1). In the case of the worm cut into 
sections two layers are apparent connected by tliroads of 
greater density (PI. VII. fig. 2). It is probable that thpRo 
point to two successive visits to the surface, but above the 
gills it is only one-layerod (PI. VII. fig. 3). It staius 
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similarly to the ectoderm, holding on to the hmmatoxylin in 
contrast to the deeper structures which exhibit a distinet but 
varying affinity for eosin, The layers are directed outside 
the gills and the chsetae. 

The oesophagus seems to contribute its quota, for its cells 
are similarly active, and its cavity is filled by a similar 
secretion. But the most remarkable feature with relation 
to the whole alimentary canal is the absence of sand. 

Eteone arctica occurs in the sand in Beadnell Bay, Culler- 
coats Bay, and at the mouth of the Tyne. Those taken at 
Beadnell were divided easily into two groups, one being at 
least twice the length of the other. The larger specimens 
were all ripe females, and the smaller were males full of 
sperms. Eteone forms no gelatinous capsule, but the ecto¬ 
derm stains as in Arenicota , and exterior to the regions 
about the feet there is, iu section, a similar alveolar 
exudation to that found in Arenicola . Eteone was much 
more active, and the wriggling movements were more violent 
and rapid. When movement ceased both worms sank 
slowly, but whilst Eteone sank in a horizontal position with 
the body thrown into two or three curves, Arenicola sank 
inclined obliquely, the body straight, and the anterior 
portion upwards. It is probable the capsule iu Arenicola 
acts as a float. 


EXPLANATION OF PLATE VII. 

Fig. 1. Transverse section of capsule of Arenicola . 

Fig . % The two layers of the capsule of Arenicola . 

Fig. 3. The two layers of the capsule of Arenicola becoming merged in 
one layer outside the gills, 


XLV .—A new Subspecies of Nyctinomus australis. 

By Oldfield Thomas. 

Tub British Museum owes to Prof. Wood Jonos three 
examples of the fino free-tailed but Nyctinomus australis from 
the neighbourhood of Adelaide—two males and a female. 
These are of interest as showing how slight are the differ¬ 
ences, either in the development of the gular pouch or in the 
skull and dentition, between the sexes, there being almost 
no difference at all in any of these respects. In most other 
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species the skull of the male is larger and with heavier 
canines than that of the female, and the gular sac is ottea 
much more developed. 

In addition, the colour-characters recoided by Dobson as 
distinguishing the sexes piove not to be sexual at all, but ate 
individual vacations of but little iuipoilanco. N. albitiiis , 
Leche, based primaiily on these asserted sexual character, is, 
no doubt, a synonym of tmo N. australis. 

With the help of these Adelaide specimens and those 
alieady in the National Museum, including the type, wo see 
that the species is noimally of a daik brown coloui, with the 
bases of the haiis, both above and below, either white or, at 
least, maikedly lightei than tlieii ends ; and thcio is always 
a strongly maiked white or whitish band along the lateial 
wing-membrane below close to the sides of the body, often 
extending on to the latter. 

In contiast with the above, a fuithci example, from the 
intenoi more dcseit part of South Austialm, which we also 
owe to Piof. Wood Jones, appears to loptesent a race suffi¬ 
ciently distinct to deserve sub&peeilic sepaution, and 1 would 
propose to call it 

Nyctinomus australis atratus, subsp. n. 

Fur above and below wholly black, the hairs, in maikod 
distinction from those of australis, black to tboir bases, or, if 
there is any difference, tho tips may even be faintly luowncr 
and paler. Lateral wing-membiane without any tnice of the 
whitish line along the edge of the body below, tho haiis of 
this pait being equally black with the lest. Indeed, the only 
light-coloured haiis ou the whole animal aie a few at the 
back of the femora below. 

Dimensions of the type:— 

Foreaim 59 mm. 

Head and body 91; tail 35 ; ear 25 ; third finger, meta¬ 
carpal 59, 

Skull: greatest length 24*3; front of canine to back of 
m? 9*2. 

Bab. Ooldea, South Australia. 

Type, Adult male, B.M. no. 24. 8. 4. 8. Presented by 
Professor F. Wood Jones. One specimen. 
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XLVI .—New or little-known Tipulidse ( Diptera ).—XXV. 
Palaarctic Species. By Ciiaklus P. Alisxandkk, Ph.l)., 
F.E.S., Massachusetts Agricultural College, Amherst, 
Massachusetts, U.S.A. 

Tins present paper deals with species of the genus Tiputa 
from various parts of Japau, chiefly from the mountains 
of Hokkaido and Iloushiu. One species was collected by 
Mons. de Lezey and is contained in the collection of the 
Paris Museum. The other species were kindly sent to me 
by my friends, Messrs. Esaki, Kuwayama, and Machida, 
to whom I am vastly indebted for the privilege of retaining 
the types. 


Tipula manca , sp. n. 

General coloration yellow; antennae yellow ; head grey 
posteriorly ; mesonotal praescutum with three pale brown 
stripes; pleura whitish-pruinose; wings grey with a sub- 
hyaline cross-band beyond the cord; tip of vein i? 3 atrophied; 
abdomen yellow with a terminal black ring ; male hypo- 
pygium with the ninth tergite notched ; eighth sternite with 
a median pencil of long yellow setro. 

Male .—Length 14 mm.; wing 15*5 mm. 

Frontal prolongation of the head obscure yellow ; nasus 
elongate; palpi pale brownish yellow. Antcnmc short, light 
yellow, only the terminal segments a little darker; verticils 
conspicuous, black. Vertical tubercle obscure yellow, the 
remainder of the vertex and occiput grey, the smooth median 
area with a narrow, light brown vitta. 

Mesonotal pracscutum yellow with three pale brown stripes, 
the broad median stripe split by a line of the ground-colour; 
remainder of the mesonotum obscure yellow, the scutal 
lobes a little darkened. Pleura whitish-pruinose, the dorso- 
pleural region slightly more yellowish. Hal teres brown, 
the base of the stem yellow. Logs with the coxae and 
trochanters light yellow ; femora yellow, the tips faintly 
infuscated; remainder of the legs obscure yellow, the 
terminal tarsal segments darkened. Wings grey, the stigma 
dark brown ; a seam at r-m and the wing-apex in ceils /f 3 , 
and 11& paler brown ; a conspicuous subhyaline cross- 
band beyond the stigma, occupying the basal two-fifths of 
cell i? 2 and about the basal third of cells lt z and cell 
1st largely subliyaline; veins pale brown. Venation: 
R 2 almost perpendicular at origin, the distal section from 
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slightly beyond r completely atrophied; deflection of JR 1+{ j 
and r-m subequal; cell 1st M 2 rather small, pentagonal, 
narrowed distally ; petiole of cell M 1 a little longer than m\ 
basal deflection of Cu x at about onc-fourth the length of 
the cell. 

Abdomen brownish yellow, the tergites with a very faint, 
darker brown, median stripe ; segments 7 and 8 and tergite 
9 black, the caudal margins o£ the segments conspicuously 
yellow. Male kypopygium compressed, the scleritcs fused 
basally into a ring. Ninth fcergite with a deep V-shapcd 
notch. Eighth sternite with a dense nearly median pencil 
of long yellow bristles. 

Hah . Japan (Houshiu), 

Holotype , S, Ko£u, Kai-no-kuni, 1906 (L. Drouart de 
Lezey ). 

Paratopotype , sex ? 

Type in the collection of the Paris Museum. 

TipuJa plagiotoma , sp. n. 

General coloration huffy, the prsescutum with four pale 
stripes, the intermediate pair reddish brown, the laterals 
darker brown ; wings greyish yellow, the base and costal 
region clearer yellow ; a conspicuous whitish obliterative 
hand beyond the cord ; tip of vein R 2 atrophied ; male 
hypopygium with the eighth sternite densely tutted with long 
yellow setse. 

Male. —Length 16 mm.; wing 15“5 mm. 

Frontal prolongation of head huffy, the nasus elongate ; 
palpi pale brown, the terminal segments darker. Antennae 
relatively short; basal segments obscure yellow, the terminal 
segments passing into darker; basal enlargements of the 
individual segments a very little darker. Head light grey, 
the vertical tubercle more ochreous; vertex with a con¬ 
spicuous capillary dark brown median vitta. 

Mesonotal prsescutum bufly with four pale stripes, the 
intermediate pair barely separated from one another by a 
capillary pale line, reddish brown, lateral stripes con¬ 
spicuously darker than the intermediate stripes ; remainder 
of mesonotum yellowish huffy, the scutellum and postuotum 
with long erect setse. Pleura huffy, more greyish on the 
sternopleurite. Halteres pale, the knobs infuscated. Legs 
with the coxse pale buffy, with long erect setse; trochanters 
yellow * femora yellow, the tips rather narrowly infuscated; 
tibise brownish yellow, the tips slightly darkened; tarsi 
brownish black. Wings greyish yellow, the bai&e, cells C 
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and Sc } and a scam behind vein Cu conspicuously yellow; 
stigma conspicuous, brown; a seam on the anterior cord and 
the entire wing-apex paler brown; a broad whitish cross¬ 
band extending from the costal margin obliquely basad and 
caudad to cell 1 $t ikf 3 , this including the broad bases of cells 
li 2 9 lit, and about all of cell M 2 ; a small obliterative 
area before the stigma and across the proximal end of cell 
Af 3 ; veins dark brown, more yellowish in the flavous 
areas. Venation : tip of vein 7? s atrophied shortly beyond r ; 
petiole of cell M x about two-thirds longer than m ; cell 
1$£ M % relatively small, long, narrowed distally; cell 2nd A 
relatively narrow. 

Abdominal tergites brownish yellow, the basal segments 
clearer yellow, especially on the glabrous basal annulet; 
segments 7 to 9 Wack, the caudal and lateral margins of the 
segments narrowly obscure yellow; lateral margins of the 
tergites indistinctly buffy grey, narrowly lined internally by 
a dusky line; sternites generally similar to the tergites. 
Male hypopygium relatively large. Ninth tergite with a 
narrow U-shaped median notch, the lateral lobes thus formed 
narrow, gently divergent, the apices flattened and gently 
obtuse. Basistyle distinct, more or less clearly delimited 
from the sternite, the outer margin produced caudad into a 
low tubercle, the ventral caudal angle with a tuft of yellow 
setae. Ninth sternite with a profound V-shaped notch. 
Eighth sternite with a dense brush of long yellow setae on 
the median line, these directed caudad. 

Hab . Japan (Hokkaido). 

Holotype, $, Sapporo, Isliikari-no-kuni, August 10, 1923 
(S. Kuwayama ). 


Tipulis futilis , sp. n. 

General coloration grey ; antennae dark brown, the basal 
three segments light yellow; wings brown, variegated with 
whitish subhyaline, this including an almost complete cross¬ 
band beyond the cord ; tip of atrophied; abdomen 
obscure yellow, the terminal segments and a dorso-median 
vitta dark brown. 

Male .—Length 13 mm. ; wing 14-2 mm. 

Frontal prolongation of the head grey; palpi with the 
basal segments grey, the terminal segments brown. Antennae 
moderately elongate, the scape and first flagellar segment 
light yellow; remainder of the flagellum dark brown, the 
segments with a slight basal swelling. Head grey. 

Mesonotal praetscutum light grey, with throe darker 

30* 
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brownish-grey stripes; scutum light grey, the lohes with 
darker grey centres; remainder of the mesonotum grey. 
Pleura light grey. Halteres light brown, the knobs a little 
darker. Legs witli the coxse light grey ; trochanters obscure 
yellow; femora obscure yellow, passing into brown at the 
tips; remainder of the legs dark brown. Wings brown, 
variegated with whitish subliynline ; base and subcostal cell 
yellowish; stigma darker brown; the whitish areas are 
distributed as follows: in the bases of cells R and JM 5 
beyond the origin oi'Jls in cells if and Is/ /f, ; at two-thirds 
the length of cell M ; near mid-length of cell Is/ A ; at the 
outer end of cell Cn, passing slightly into cell 1 si A ; a 
conspicuous, almost complete cross-hand beyond the stigma 
and cord, extending from the base of cell if 3 where it is 
narrow, across the bases of colls J{ 3 and /f B , including almost 
all of cell Is/ M 2 and about the basal two-thirds of coll df 4 . 
Venation : apex of vein R t entirely atrophied, there being 
two or three luucrotrichite on the spur of tho distal section; 
m a little shorter than the petiole ot cell M 3 ; m-cu, puncti- 
form. 

Abdomen with the basal tcvgite grey; remaining segments 
obscure yellow; a nearly continuous dorso-modiau brown 
stripe; hypopygium and segments 7 and 8 dark brown. 
Male hypopygium moderately iuorassated, the tergite and 
basistyles entirely separated from the sternite. Ninth 
tergite with a large, circular, median notch. Outer dististj lc 
broadened distally. Eighth sternite unarmed. 

Hah. Japan (Honshiu). 

Holotype , <?, Nakano, Tokyo, April 30,1922 (T. Esaki). 

Paratype, $, Komaba, Tokyo, April 28,1922 (./. Machida)', 
Mt. Minomo, Settsu-no-kuni, May 1,1923 ( T .. Esaki). 

Tipula superctliosa, sp. n. 

General coloiation yellowish grey, the prsrscutum with 
four brown Btnpcs ; pleura ashy grey; haltercs yellow; 
wings strongly tinged with brownish yellow, cell *S'c entirely 
dark brown; tip of vein R% semi-atrophied; m-cu placed 
beyond mid-length of cell 1st ilf 3 ; base of abdomen yellow, 
tbe apex black. 

Male ,—Length about 11 mm.; wing 14 mm. 

Frontal prolongation of head grey dornlly, brown 
Ventr&Ily, with a blackish lateral line ; dorsal surface with 
yellow setae ; nasus short and stout; palpi black. Antennae 
rather long, if bent backward extending to slightly beyond 
base at abdomen ; scape and base of first flagellar 
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segment yellowish brown ; remainder of flagellum black, the 
segments moderately incised. Head yellowish grey with a 
barely indicated capillary median vitta. ! 

Mesonotal prooscutum yellowish grey with four brown 
stripes; intermediate pair long and narrow, vaguely divided 
anteriorly by a grey line, becoming more approximated 
behind and separated by a capillary line of the ground¬ 
colour ; lateral stripes narrow and only faintly indicated ; 
j)seudosntural foveie small and inconspicuous ; scutum grey, 
the lobes more yellowish grey, with two ill-defined darker 
brown spots on each ; scutellum grey with a vague capillary 
brown vitta ; mediotergite of postnotum clear ashy grey, 
the caudal margin darker. Pleura clear ashy grey, the 
dorso-plctiral membrane brownish yellow. Halteres yellow. 
Legs with the coxae grey, their apices yellowish ; trochanters 
obscure yellow ; femora obscure yellow basally, passing into 
brown, the tips blackened ; tibiae brown, the tips blackened; 
tarsi black. Wings strongly tinged with brownish yellow ; 
cell Sc entirely dark brown; stigma small, brown; a tiny 
brown spot at origin of Rs ; pale brown seams along 
vein Cu and its branches and on the anterior cord ; 
obliterative areas before and beyond stigma and across 
the inner end of cell 1*/ Af s ; veins brownish black. 
Venation: Sc 2 ending before the fork of R $; tip of 
vein R* subatrophied or semiobsolete ; 7? 3 straight; m about 
onc-half the petiole of cell ; m-cu present, placed beyond 
mid-length of cell 1st M 2 * 

Abdomen with the basal segment yellow, a little infnscated 
laterally ; second segment conspicuously yellow ; remaining 
segments gradually passing into brown, on the sixth tergite 
becoming black medially, this colour increasing in amount 
on the-succeeding segments, the eighth segment and ninth 
tergite being entirely black. Male hypopygium moderately 
large, the tergite, sternite, and basistyle all distinct. Ninth 
tergite extensive, the caudal margin nearly straight across 
with a tiny median notch, each lateral angle produced into a 
small acute tooth. Outer dististyle cylindrical* 

I lab. Japan (Hokkaido). 

Hohhfpe , <?, Joss.mkci, Ishikari-no-kuni, altitude 1000 
feet, August 10, 19^3 (T 7 . Esaki). 

Tipula hylaa , sp, n* 

General coloration light grey, the prncscutum with four 
narrow brown stripes; halteres yellow, the knobs dark 
brown; wings whitish subhyalinc, the base and cell Sc 
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yellow : cell C largely brown ; brown cross-bands on tbo 
wing-dibk. 

Female. —Length, excluding ovipositor, about 8 mm.; 
wing 11‘8 mm. 

Frontal prolongation of head, including nasus, light grey; 
palpi dark brown. Antenna* relatively abort, if bent back¬ 
ward not attaining the wing-root, brown throughout, the 
basal segment a littlo pruinosc. Head light grey. 

Prouotum grey, a littlo darker medially. Mesonotal 
praescutum light grey with four narrow brown stripes, the 
intermediate pair strongly narrowed behind, separated by 
a stripe of the ground-colour that is still further split by a 
capillary dark vitta; scutum grey, each lobe with two brown 
spots, the posterior mcsal one larger, triangular in outline ; 
scutellum and postnotum grey. Pleura clear grey, llio 
dorso-plcural membrane yellow. llaltores yellow, the 
knobs dark brown. Legs with the coxae light grey ; 
trochanters obscure yellow ; remainder of legs black, the 
femoral bases rather narrowly obscure yellow. Wings 
whitish subhyalinc, the base and cell Sc light yellow ; cell C 
brown except a narrow area near the humeral cross-vein : 
stigma oval, dark brown ; a small brown area at origin of 
Rs ; another along the eord, completely traversing the wing; 
wing-apex broadly suffused, including all of cell Mi ; paler 
grey clouds in apex of cell 1st A ; another including all of 
cell 2nd A except the base, passing into the base of cell 
Is# A; a conspicuous cloud crosses cells R and M before 
the origin of Rs ; a brown seam behind vein Cu ; veins dark 
brown, yellow in the flavous areas. Venation: 11* long, 
about one-third longer than jRj + j ; r joining R 3 some distance 
beyond its base ; tip of vein Ji 3 semi-atrophied ; petiole of 
cell Mi at least three times m ; m-cu elougalo, placed before 
mid-length of cell Is# M 3 . 

Abdomen dark brown, the basal torgite grey-pruinoso, the 
second segment a little reddish laterally at base; ovipositor 
broken. 

Hah. Japan (Ilomhiu), 

Holotype, $, IlinoSmala, Iwasliivo-no-knni, altitude 
8280-8285 feet, July 24,1928 (T. Esaki). 

The wing-pattom of this species suggosts Tipula shondo, 
Alexander, aud T. taikun, Alexander. 

Tipula pTimpasta , sp. n. 

Closely allied to Tipula autumna , Alexander; antennae 
JfWjjp?* wP flagellum black ; femoral tips darkened ; wings 
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■with cell Is# M 3 very small; m-cu longer than m ; ninth 
tergite of male hypopygium having the^ apices of the lobes 
terminating in short black spines, 

Male. —Length about 11 mm.; wing 13 mm. 

Frontal prolongation of head dark brown, iucltiding 
the liasus ; palpi dark brown. Antennae longer than in 
T. auttmna , the scapal segments obscure brownish yellow; 
flagellum uniformly black, the terminal pedicel of each 
segment fully twice as long as the basal enlargement. Head 
dull grey, the vertex with a capillary dark line. 

Mesonotal pnescutum dull grey with three brown stripes, 
the median stripe cuneiform, almost obliterated in front, the 
margins and a capillary median vitta dark brown ; lateral 
stiipes very narrow and subobsolete, grey ; interspaces with 
conspicuous brown setigerous punctures as in this group 
of species; scutum grey, each lobe with two brown marks, 
the mesal one elongate-triangular; a median brown stripe 
extending the length of the scutum, scutellum, and post- 
notum, broadest on the scutellum, narrowed and becoming 
obsolete at mid-length of the postnotum. Pleura daik grey, 
the sternopleuritc still darker grey ; dorso-pleural membrane 
obscure yellow. Halteres obscure yellow, the knobs dark 
brown. Legs with the coxae pale, sparsely pruinose; 
trochanters yellow ; femora brown, the bases paler, the 
colour darkening to the tips ; tibiae brown, the tips dark 
brown ; tarsi brownish black. Wings with a greyish tinge, 
the base more yellow; cells C and Sc brownish yellow; 
stigma elongate, pale brown ; outer margins of cells R u and 
R z slightly darkened ; vein Cu margined with brown in cell 
M ; veins dark brown, very indistinctly seamed with darker; 
obliterative areas before the stigma and crossing cell 1st M 3 . 
Venation : Sc ending beyond mid-length of i?a; tip of R s 
obsolete; cell R s small, as in this group of species ; cell 
la# M % very small, pentagonal; m shorter than m-cu ; 
petiole of cell Mi a little longer than m and less than one- 
fourth the length of the cell 5 m-cu elongate, before mid¬ 
length of cell la# Mi. 

Abdomen yellow, the tergites narrowly trivittate with 
dark brown; hvpopygium pale. Ninth tergite of male 
hypopygium large, with a broad V-shaped notch, the caudal 
margiu narrowly chitinized; base of the notch with an 
acute chitinized tooth, the apices of the lobes terminating in 
subequal black spines. 

Hab. Japan (Honsliiu). 

Ilolotype , cj, Osaka, June 37,1933 (T. Esaki). 
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Tipula holoteles, sp. n. 

Vertex orange, with a dark brown median line; mesonotal 
praeseutum brown with four dark brown stripes ; scutcllum 
and postnotiun with a median dark vitta ; apices of halt ores 
yellow ; wings narrow, subhyaline, conspicuously variegated 
with brown and yellow; abdomen yellow to orange, trivittate 
with brown. 

Male .—Length about 15 mm.; wing 23'5 mm. 

Female .—Length about 16 mm. ; wing 25‘5 mm. 

Frontal prolongation of head, including the nasns and 
palpi, dark brown. Antennae short, if bent backward not 
attaining the wing-root; basal segment of scape yellow; 
second segment brown ; flagellum black. Front and 
anterior part of vertex pale yellow; remainder of vertex 
orange, with a conspicuous longitudinal dark brown median 
stripe. 

Pronotum pale brown. Mesonotal prseseutum rich brown, 
the lateral margins more greenish grey, with four conspicuous 
dark brown stripes ; pseudosutural fovc® small, dark brown; 
scutum brown, each lobe with two conspicuous dark brown 
areas ; scutellum and postnotum testaceous, each with a 
conspicuous median brown vitta. Mesonotal interspaces 
with conspicuous erect pale setce. Pleura yellow, the anepi- 
sternnm, stemopleurite, and meron variegated with greyish. 
Halteres pale brown, the knobs with conspicuous yellow 
apices and darker bases. Legs with the coxae and 
trochanters yellow, darker in the female ; femora brownish 
yellow, the tips conspicuously blackened ; tibia? light brown, 
gradually passing into darker brown; tarsi dark brown. 
Wings long and narrow, with a conspicuous petiole, sub- 
byaline, the costal region more yellowish; stigma brown; 
wing-membrane with conspicuous pale brown clouds, 
including the bases of cells R and M, origin of Rs, along 
the anterior cord and outer end of cell lsi M 3 ; paler brown 
clouds in colls R a and R s , near mid-length and before (ho 
end of vein M and in the cubital and anal colls ; veins 
brown. The female has the wing oven more brilliantly 
variegated, the apical margin and veins beyond the cord 
seamed with brown. Venation : Re long, about two and 
one-half times R 3+ »\ R s arcuated, bent towardi^ +0 ; petiole 
of cell Mi shorter than m; m-cu punctiform. 

Abdomen light yellow, the tergites with a conspicuous 
median dark brown stripe, on the fifth and succeeding seg¬ 
ments including the entire sclerite except caudally ; narrow 
and somewhat less distinct dark brown lateral stripes ; styli 
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and apex of eighth sternal lobe yellow. Male hypopygium 
large, the sclerites fused into a ring; tergites 6 to 8 very 
narrow and telescoped. Ninth tergite transverse, obscure 
fulvous, with a large blackened area on either side at base ; 
median area of tergite produced caudad into a slender 
deflexed median lobe, the apex of which terminates in two 
blackened lobules. Eighth sternite produced caudad into a 
long concave median lobe that is directed caudad, the apex 
dorsad, this boat-shaped structure clothed with yellow setae. 
In the female the basal four tergites are bright orange, with 
conspicuous black median and sublateral stripes, the latter 
oblique, the lateral margins conspicuously silvery white ; 
tergites 5 to 7 black with white lateral margins that become 
obsolete on the outer segments ; sternites black, only the 
basal two segments obscure yellow, the lateral margins 
conspicuously whitened. Ovipositor with the ninth tergite 
fulvous, the sternite pruinose, the short fleshy tergal valves 
of the ovipositor brownish fulvous. 

Hab. Japan (Houshiu). 

Ilolofype , <J, Mt. Akagi, Kotsuke-no-kuni, altitude 5580 
feet, July 29, 1923 (71 Esaki). 

Allotype , ? , Lake Chuzenji, Rhimotsuke-no-kuni, altitude 
4170 feet, July 22, 1923 (21 Esaki). 

This beautiful Tipula, together with T . naviciilifer , 
Alexander, and 21 shogun , Alexander, form a peculiar group 
of the genus. 


Tipula patagiata , sp. n. 

Belongs to the tricolor group ; allied to 71 marginata , 
Meigen; size very large (wing, £, over 23 mm.); costal 
margin of wing and the stigma dark brown ; petiole of cell 
M\ short; male hypopygium with the region of the tergite 
produced into a short, roughened median lobe that is sub¬ 
tended on either side by a more depressed wing. 

Male .—Length 18 mm. ; wing 23*5 mm. 

Frontal prolongation of head brown, dark grey dorsally ; 
nasus long and slender, brown, tufted apieally with yellow 
seta? ; palpi dark brown. Antemius of moderate length, if 
bent backward extending a little beyond the wing root; 
basal three segments brown, the first a trifle pruinose, 
the third darker at tip; remainder of flagellum black, the 
segments moderately incised. Head light grey witli a 
capillary brown median stiipe that becomes narrow and 
finally obliterated in front, the vertical tubercle with an 
impressed line. 
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Pronotum and anterior mcsonotum dark grey, the pr;u- 
scutum with three yellowish-brown stripes that are margined 
•with dark brown, the median stripe further divided by a 
capillary dark brown median vitta; remainder of mosonotuiu 
lighter grey, the scutal lobes each with two subcontinent 
darker markings. Pleura with a clear silvery-grey prui- 
nosity, the postnotal pleurotergitc more yellowish. 1 Inheres 
pale brown, the base of the stem brighter, the knobs some¬ 
what darker. Legs with the coxio clear light grey; 
trochauters brownish yellow ; femora yollowish brown, their 
bases clearer yellow, the tips passing into black; tibiic 
brown, soon deepening iuto black ; tarsi long and slender, 
black. Wings tinged with brown, cells C and Sc conspicu¬ 
ously dark brown ; costal prearcular region likewise dark, 
but the posterior prearcular cells more yellowish; a con¬ 
spicuous yellow spot at pioximal end of stigma ; stigma dark 
brown, seudiug a seam over the auterior cord ; conspicuous 
obliterative areas before the stigma and across the proximal 
end of cell Is* M a ; veins dark brown, more yellowish behind 
vein Cm. Venation: petiole of cell M x very short, less than 
one-half m. 

Abdominal tergites huffy yellow, with a conspicuous dark 
brown stripe on either side of the conspicuous dorso-median 
line, these dark markings narrowly connected across the 
caudal margins of tergites 2 to 4, the fifth and succeeding 
segments nearly uniformly darkened ; extreme caudal 
margins of the tergites pale ; basal and intermediate 
8ternites pale, the terminal segments dark grey with in¬ 
distinct paler caudal margins. Male hypopygimn with the 
tergite firmly fused with the sternite, the caudal margin 
of the former produced caudad into a relatively short, 
roughened, black median lobe that is subtended on either 
side by a more flattened wing. 

Had. Japan (Hokkaido). 

Holotype, <?, Mt. Moiwa, Ishikari-no-kuni, Juno 15,1923 
(_S. Kmoayama ). 

Tipula patagiata is very different from tho other described 
Japanese species of tho tricolor group. 

Tipula mend ax, sp. n. 

Allied to T. yamata, Alexander ; wings with the baso and 
costal region strongly yellowish; male liypopygium with the 
eighth, sternite with a dense tuft of long yellow setae that are 
directed ventrad. 

Male .—Length about 12 mm,; wing 14*5 mm. 
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Frontal prolongation of head huffy-yellow, the nasus 
concolorous, elongate, tufted with long yellow setse; palpi 
pale brown. Antennae of moderate length ; scapal segments 
yellow; basal segment of flagellum cylindrical, brown, the 
ends paler, especially the base; remaining segments of 
flagellum dark brown, the incisures indistinctly paler. Head 
brownish grey, a little brighter grey adjoining the margins 
of the eyes; vertex with a very narrow but conspicuous 
black median line. 

Pronotum more or less infuscated. Mesonotum bright 
fulvous-yellow, on the posterior sclerites fading into testa¬ 
ceous, the usual pnescutal stripes obliterated or nearly so; 
lateral margins of the thoracic sclerites paler. Pleura pale 
huffy, the sternopleurite and meron conspicuously grey. 
Hal teres pale brown, the extreme base of the stem light 
yellow, the knobs a little darker. Legs with the coxae pale, 
the posterior coxae more greyish ; trochanters pale yellow; 
femora obscure yellow, the tips rather narrowly dark brown; 
tibiae brownish yellow, the tips a little darkened ; tarsi 
brownish black. Wings tinged with greyish yellow, the 
base and costal region strongly yellowish; stigma relatively 
pale, brownish yellow; space behind vein Cu strongly 
flavous; obliterative areas before the stigma and across the 
proximal end of cell 1st ; veins dark brown, more 
yellowish in the flavous areas. Venation : basal section of 
vein 1 / 3+4 shorter than the second section; cell 2nd A a 
little wider than in 2". yamata . 

Abdomen with the basal segments obscure yellow, soon 
passiug into brown, the hypopygium dark brown; caudal 
margins of the segments narrowly, the lateral margins more 
broadly, pale, the latter indistinctly margined sublaterally 
with darker brown; sternites dark, especially the subter¬ 
minal ones. Male hypopygium with the ninth tergite tumid, 
the caudal margin produced into two blackened triangular 
knobs, separated from one another by a relatively narrow 
V-shapcd notch; these knobs are broad at base, the tips 
narrowed, the surface relatively smooth. Ventral surface of 
eighth sternite bearing a dense tuft of long yellow setm that 
are directed ventrad. 

Hub. Japan (Hokkaido). 

llolotype , (J, Sapporo, Ishikari-no-kuni, June 1923 
(S. Kumyama ). 

Tipula otiosa , sp. n. 

General coloration light grey, the prjescutum with thi’ce 
brown stripes; anfcenme moderately elongated, the scape 
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yellow, the flagellum black ; wings pale brown, the base and 
costal region yellowish, the disk variegated with subhyalme; 
abdominal tergites obscure yellow, trivittate with dark 
brown. 

Male .—Length about ] 1*5 mra.; wing 10*5 mm. 

Prontal prolongation of head light grey, moderately 
elongate, the nasus long and slender; palpi dark brown. 
Antcnme with scape yellow, the flagellum black ; antenmo 
of moderate length, if bent backwards extending about to 
the base of the abdomen, the flagellar segments with rela¬ 
tively conspicuous basal swellings. Head light grey, the 
sides of the vertex behind a little infuscatecl; a capillary 
median brown vitta, extending in a delicate point on to the 
very low vertical tubercle. 

Pronotum light grey. Mesonotal prrcscutum light grey 
with three brown stripes that are continent in front, indis¬ 
tinctly separated behind; median stripe greyish brown, 
margined laterally with dark brown and with an indistinct 
capillary median vitta; lateral stripes solid, dark brown; 
pseudosutural fovese linear, almost obsolete, their mesal 
ends punctiform; scutum dark grey, each lobe with two 
brown marks, the median area with a capillary brown vitta; 
scutellum with the median lobe light grey with a capillary 
brown vitta that becomes subobsolcte on tho postnotal 
mediotergite. Pleura light grey, the dorao-pleural mem¬ 
brane ochreous. Halteres obscure yellow, the knobs brown. 
Legs long and slender, the coxae light brown; trochanters 
yellow; femora obscure yellow basally, soon passing into 
brown, the tip dark brown; remainder of legs dark brown. 
Wings with a pale brown tinge, more evident in the colls 
beyond the cord ; wing-base, cell Sr, and, less distinctly, 
cell C bright yellow; indistinct brown seams along the 
anterior cord and basal deflection of (hi i; stigma small, 
dark brown; whitish subhyaline areas in the base of cell It 2 ; 
a conspicuous band before tho cord, including coll 1st ti u 
the tip of JS, and the bases of Ut Af<, and (!u x ; less dis¬ 
tinct white areas across the buses of tho anal cells and in 
cell 1st A at the end of vein 2nd A . Venation: persistent; 
m a little shorter than the petiole of cell 
Abdomen with the basal tergite light grey; suhbasal 
tergites yellow, trilincatc with dark brown, on tho sub- 
terminal segments tho brown colour becoming more extensive 
and finally obliterating the ground-colour except for the 
ochreous lateral margins; stemites yellow, the basal and 
terminal stemites infuscated. Male hypopygium with the 
ftargite* black, the caudal Margin with a U-shaped median 
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notch, the small lateral lobes obtusely rounded. Basistyle 
virtually fused with the sternite; outer dististyle an obscure 
yellow ear-shaped lobe, broadest just beyond the base, 
thence tapering gradually to the subacute apex. Ninth 
sternite extensive. Eighth sternite unarmed. 

Hab. Japan (Honshiu). 

Holotype , $ > Mt. Takao, Musashi-no-kuni, altitude 1000- 
2000 feet, April 13, 1923 (T. Esaki). 

Paratopotype , <J. 


Tipula pendula, sp. n. 

General coloi’ation grey, the prxscutal stripes very indis¬ 
tinct; antennal flagellum black; wings with a pale grey 
tinge, the base and costal region yellow ; wing-apex broadly 
darkened; a broad, conspicuous, whitish cross-band beyond 
the cord, nearly traversing the wing ; male hypopygium 
with the caudal margin of the eighth sternite produced 
ventrad into a small tongue-like yellow lobe. 

Male .—Length 16 5 mm.; wing 15*5 mm. 

Frontal prolongation of head obscure yellow, the nasus 
relath ely short with moderately elongate yellow setae ; palpi 
pale at base, the terminal segments passing into brown, the 
extreme apex of the last segment paler. Antcnnse mode¬ 
rately elongate, if bent backward extending about to the 
base of the abdomen; basal segments obscure yellow; 
flagellum black, the base of the first segment narrowly paler. 
Head grey, the vertical tubercle a little brighter ; centre of 
vertex with a very delicate brown vitta. 

Pronotum dusky. Mesonotal prxscutum dusted with 
yellowish grey, the lateral margins passing into grey, the 
usual stripes being rendered indistinct; scutum dark grey, 
the centre of each lobe with two blackish dashes; scutellum 
brown, dusted with grey; postnotal mediotergite light grey, 
Pleura light grey, the dorso-pleural membrane light yellow. 
Ilalteres light brown, the knobs infuscated. Legs with the 
coxae pale, sparsely dusted with whitish; trochanters obscure 
yellow; femora obscure yellow, the tips broadly blackened, 
more extensively so on the fore femora where nearly the 
apical half is included ; tibix and tarsi browuiish black, the 
tarsi only a little longer than the tibiae. Wings with a pale 
greyish tinge, the base and cells C and Sc yellow ; stigma 
dark brown; wing-apex conspicuously brownish, extending 
basad to the fork of Afi +2 ; a broad, conspicuous, white band 
beyond the cord, this only a little narrower than the dark 
apex, including the broad bases of cells R 2 , Rs, R;» 2 nil 
iW 3 , and Cu h and about all of cell 1#^ Af*; a smaller paler 
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area before the stigma; obliterative areas across tbe end of 
Rs and proximal end of coll 1«# ; veins dark brown, paler 

in the fiavous areas. Venation: tip of 7i a preserved but 
without macro trie liise on distal half; petiole of cell M\ short, 
approximately one-half m; cell Is# M 3 narrowed distally. 

Abdomen with the basal segments obseuro yellow, beyond 
the second segment gradually becoming infuseated; on the 
sixth and succeeding segments becoming almost black; 
caudal margins of segments 6 to 8 narrowly obscure yellow. 
Male hypopygium relatively small. Ninth tergite with 
the apex much narrower than the base, the caudal 
margin with a very narrow median split, the lateral lobes 
thus formed relatively slender, subacute, lying almost 
parallel to one another, these lobes paler than the remainder 
of the tergite; dorso-median line of tergite narrowly pale. 
Basistyle nearly complete, produced caudad into a relatively 
long acute point. Eighth sternite with caudal margin 
produced ventrad into a small, flattened, nearly glabrous, 
tongue-like yellow lobe that hangs pendulously. 

Hab. Japan (Hokkaido). 

Holotype, $ , Maruyama, near Sapporo, Isliikari-no- 
kuni, June 10,1923 (S. Kuyama ); collector’s number 85. 

Tipula turbida, sp. n. 

General coloration of head and thorax grey, the prsescntnm 
with three plumbeous stripes ; wings tinged with brown, 
conspicuously variegated with whitish subhyaline; radial 
cells all dark; male hypopygium with the eighth sternito 
unarmed. 

Male. —Length 15-16 mm.; wing 17'4-18 mm. 

Female .—Length about 17mm.; wing 17*8mm. 

Frontal prolongation of the bead and the nasus dark 
brown; palpi coucolorous. Antenna of moderate length, 
if bent backward scarcely attaining the root of the lialteres; 
scape yellow; flagellar segments brown with blackish basal 
enlargements. Head dark brownish grey. 

Mesonotum dark grey, the prtnsuutum with three plumbeous 
grey stripes that aro little ovident against the ground-colour, 
the median stripe faintly divided by a pale lino; scutum 
grey, tbe lobes plumbeous grey ; scutellum and postnotum 
brown, grey-prainose. Pleura obscure ochreons, tho anepi- 
sternum and pteropleurite grey, the ventral half of tho 
sternopleurite and ventral margin of meron of the same 
colour. Halteres brown, the base of the stem and apex of 
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knobs paler. Legs with the coxte and trochanters yellow; 
femora obscure yellow, the tips narrowly dark brown ; tibias 
and tarsi brownish yellow, the tips scarcely datkeuod, tho 
terminal tarsal segments infuscated. Wings strongly tipped 
with brown, the base and costal region more brownish 
yellow; conspicuous whitish subhyaline areas as follows: 
a conspicuous band before the cord extending from bof'oro 
the stigma across the outer ends of cells R and M, tho ba^al 
half of cell lsrf M 3 to the wing-margin in Cu, including also 
the bases of cells M b 2nd M s , and ; a whitish area just 
beyond mid-length of cell M, followed by a brown cloud; a 
brown cloud at mid-length of cell Cu, preceded and followed 
by conspicuous whitish areas; radial cells entirely dark ; 
viins daik brown, paler in the obliterative areas. Venation: 
m varying in length, from shorter than to a little longer 
than the petiole of cell M x . 

Abdomen yellow basal iy; on the second tergite a blackish 
sublateral stripe commences ; on the third segment a median 
stripe of the same colour; on the intermediate segments these 
stripes widen, reducing the pale brown ground-colour, the 
lateral margius of the segments becoming broadly pale ; seg¬ 
ments 7 to 9 black except for very narrow lateral and caudal 
pale margins on segments 7 and 8 and the styli of the hypo- 
pygium. Male hypopygium with the tergite and sternite 
distinct, the basistyle fused with the latter except ventrally. 
Ninth tergite entirely black, with a median lobe as in the 
group. Outer dististyle flattened, irregularly rectangular, 
pale. Eighth sternite unarmed. The female is similar, the 
basal abdominal segments pale reddish brown, with narrow 
greyish caudal margins ; on the fifth and succeeding seg¬ 
ments this colour passes into black, the segments with 
narrow pale margins. Ovipositor with the bases shiny black, 
all the valves straight. 

Had. Japan (Honshiu). 

Holotype , tf, Lake Ozenuma, on boundary between 
Iwashiro-no-kuni and Kotsuke-no-kuni, altitude 5460 feet, 
July 26,1923 (2’. Esaki). 

Allotype , ?, Yumoto, Shimotsuke-no-kuni, altitude 
4830 feet, Jnly 23,1923 (T. Esaki). 

Paratapotype , . 

Tipula turbida belongs to the group of the genus including 
the following additional Japanese species:— T. bipenicillata, 
Alexander; T. bubo, Alexander ; T. kuzvensis, Alexander ; 
T. saitama , Alexander; and T. tokionis, Alexander. 
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> Tipula nigrosignata , sp. n. 

General coloration shiny yellow, the head, mcsonotal 
prsescutum and scutum, and apex o£ abdomen shiny black; 
wings tinged with pale brown ; stigma largely yellow; male 
liypopygium with the caudal margin of the eighth sternite 
produced and tufted ventrally with yellow setue. 

Male .—Length about 15 mm.; wing 19 min.; antenna 
11*5 mm. 

Frontal prolongation of head, with the nasus, black; palpi 
dark brown. Antennae elongate, if bent backward extending 
to the base of the sixth abdominal segmout; scape and basal 
segment of flagellum yellow; remainder of flagellum dark 
brown, the basal segments with the basal swelling a little 
darker. Head shiny black. 

Pronotum yellow, shiny black medially. Mcsonotal 
prsescutum shiny black, the region of the pscudosutural 
foveae paler, the postero-lateral portions slightly pruinoso; 
scutal lobes brownish black; remainder of mesonotum 
obscure shiny yellow. Pleura shiny yellow, the sterno- 
pleurite a little darker. Halteres brownish yellow, the 
knobs dark brown. Legs with the coxio and trochanters 
shiny yellow; femora brownish yellow, tho tips conspicuously 
but rather narrowly blackened ; tibim brownish yellow, the 
tips narrowly blackened ; tarsi light brown, gradually 
passing into dark brown, the tips of the individual segments 
narrowly darker. Wings tinged with pale brown, tho base 
and cells C and Sc more yellowish ; stigma largely bright 
yellow, the distal end narrowly brown; anterior cord and 
longitudinal veins beyond the cord faintly seamed with 
darker brown; small isolated obliterative areas before the 
stigma and across the proximal end of cell 1*/ veins 
dark brown. Venation: R J+3 long, straight, a little shorter 
than the arcuated sector; li u entire; petiole of cell M\ a 
little longer than m ; m-cu distinct. 

Abdomen shiny obscure yellow; a blackish spot on cither 
side at the base of second tergite; an indistinct sublntoral 
stripe; segment 6 and succeeding segments black with 
faintly indicated pale margins on segments G and 7. Male 
hypopygium with the tergite and sternite distinct, the very 
extensive basistyle fused with the sternite except ventrally. 
Ninth tergite subquadrate, with a deep, linear, median 
notch, each lobe thus formed being obliquely truncated, the 
mesa! apical angle produced caudad into a small black spine. 
Outer dististyle stout, black. Eighth sternite with the 
caudal margin produced caudad into a conspicuous lobe, 
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the apex of which bears a ventral tuft of conspicuous yellow 
setse. 

Hub. Japan (Honshiu). 

Holotype, <$ , Lake Chuzcnji, Sliimotsuke-no-kuni, altitude 
4170 feet, July 22, 1923 (T. Esaki). 

Tipula querula , sp. n. 

Allied to T. nipponensts , Alexander; antennal flagellum 
black ; posterior vertex and occiput brown ; median pr<c- 
scutal stripe bisected by a dark median vitta ; pleuia with 
a narrow oblique brown stripe; inner dististyle of male 
hypopygium without a caudal extension. 

Male.— Length about 12 mm.; wing 14 mm. 

Frontal prolongation of head yellow; palpi dark brown. 
Antennae relatively short for a member of this group, the 
elongate basal segment of the scape yellow basally, the distal 
two-thirds brown; antennal flagellum black, the segments 
relatively short. Head yellow, the vortex and occiput brown, 
this including the median area. 

Pronotum yellow. Mesonotal prsescutum yellow with 
three broad brown stripes, the broad median stripe paler 
medially but split by a daikor median vitta; anterior ends 
of lateral stripes confluent with the median stripe ; scutum 
brown, the median area restriotcdly yrilow; scutellum with 
the median lobe yellow, the caudal margin nifuscatcd ; 
postnotum with the mediotcrgite yellow, the lateial poitions, 
except behind, with a large brown cloud. Pleura yellow ; 
an oblique line extends from the anterior spiracle across the 
anepisternum on to the dorsal portions Of the sternopleante ; 
dorsal half of each postnotal pleurotergite infuscated, the 
ventral half yellow. Halteres brown, the extreme base of 
the stem and each knob yellow. L gs with the coxae yellow; 
trochanters yellowish testaceous; femoia obscure yellow, the 
tips conspicuously blackened; tibiae pale brown, the tips 
narrowly infuscated; tarsi passing into black. Wings sub¬ 
hyaline; stigma dark brown; cell Sc and space behind 
vein Cu infuscated; brown washes on the branches of Cu ; 
Oblitdlrative areas before and beyond the stigma and across 
cell let M a ; pale washes near outer end oif cell M and m 
base of cell la# A. Distal section of vein Rj with macro- 
trichise on basal half. Venation: m about equal to petiole 
of let Mi. 

Abdomen obscure yellow, thq segments variegated with 
dark brown, more evident on the lateral and caudal portions 
of the sclerites. Male hypopygium with the ninth torgite 

Ann, <Ss N. Hist. Ser. 9. Vol. xiv. 31 
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transverse, the caudal margin with a broad U-shaped median 
notch, the base of which is not toothed, the lateral lobes 
formed very obtusely rounded ; dorsal surface and caudal 
margin of tergite with abundant setsu. Outer dististyle 
longer than in T, ec. cm data, sp. tho setse of the lut oral 
face longer and coarser than those of the meant face; inner 
style a flattened, roughly quadrate blade, most nearly as 
in T. ecavdata, the ceplialo-dorsal angle produced into a 
blackened tooth-like spine. 

Hab. Japan (Ilonshiu). 

Holotype , <?, Iliuocmata, Iwashiro-no-kuni, altitude 
3280-6235 feet, July 21, 1923 {T. Esaki). 

Tipvla ecaudata, sp. n. 

Allied to T. nipponensis, Alexander ; thoracic pleura with 
sparse dark markings; coxae uniformly pale ; inner distist) le 
of male hypopygium without a caudal extension. 

Mate. —Length about 8 mm.; wing 11*2 nun. 

Female. —Length 11 mm.; wing 12 - 5 mm. 

Frontal prolongation of head above light yellow, tho sides 
and the palpi dark brown. Antennae elongate, if bent 
backward extending at least to the root of the ha Item j 
scape yellow ; flagellar segments yellow, the basal enlarge¬ 
ment of each segment black, the terminal segments more 
uniformly infascated. Head yellow; a dark brown spot on 
the inner margin of the eye at narrowest part of vertex j 
lateral margins of posterior vertex and genae brown. 

Pronotum sulphur-yellow. Mcsonotal praescutum light 
sulphur-yellow with three dark brown stripes that are con- 
flueut anteriorly, indistinctly separated behind; scutum 
yellow, the lobes dark brown ; scutellum testaceous; postnotal 
mediotergite yellow, the lateral margins brown. Pleura light 
yellow, the propleura largely brown; a small brown spot 
behind the anterior spiracle and others on the cephalic margin 
of each of the anepisternum and sternopleurito ; a small spot 
on the antero-dorsal augle of the ptoropleurito. llaltores 
pale, the bases of the knobs darker. Legs with coxai and 
trochanters yellow; femora brownish testaceous, the tips 
infuscated; tibico brown, tho tips narrowly darker; tarsi 
passing into black. Wings pale grey, the stigma elongate- 
oval, dark brown ; cell So and seams along vein Cu and its 
branches dark brown; pale areas beyond the stigma; a band 
extending from before the stigma across coll Is# M t and a 
large spot crossing vein Cu before its fork; veins dark 
brown. Venation: vein i? s entire ; Rs one-half longer than 
#j + *, nearly straight; coll 1st Hf s small. 
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Abdominal tergites pale brown, variegated with darker on 
the incisures, basal sternites more uniformly pale. Caudal 
margin of ninth tergite with a broad U-shaped notch, the 
margin chitinized, the base of the notch with a small blunt 
median tooth, the lateral lobes obtuse; dorsal surface of 
tergite with numerous trichiae. Outer dististyle short- 
cylindrical, setiferous; inner dististyle relatively small, 
appearing as a flattened blade jutting into the notch of the 
tergite, without the caudal lobe of T\ nipponensis. 

Hab . Japan (Saghahen and Honshiu). 

Holotype , (J, Lake Ozenuma, on boundary between 
Iwashiro-no-kuni and Kotsuke-no-kuni, altitude 5460 feet, 
July 25, 1923 (T. Esaki). 

Allotopotype , ? , 

Paratypes , Ilmocmata, Iwashiro-no-kuni, July 24, 1923 
(7\ Esaki ); cj, Toyohara, Saghalien, July 21,1922, at honey- 
bait trap (T. Esaki); (?, Takinosawa, Saghalien, July 26, 
1922 (T. Esaki). 


Tipula sparsiseta, sp. n. 

Allied to T\ inmlicola , Alexander; general coloration 
pale brown, the prsescutal stripes little evident; antennae 
elongate, bicolorous; knobs of halteres infuscated; wings 
yellowish brown, the stigma dark brown ; sparse macro- 
trichiae in distal fifth of cell R h . 

Male .—Length about 8 mm.; wing 10’6 mm. 

Frontal prolongation of head obscure brownish yellow ; 
palpi pale brown. Antennae elongate, if bent backward 
extending approximately to the base of the third abdominal 
segment; base and basal segment of the flagellum yellow ; 
second flagellar segment with the basal enlargement black, 
the remainder browuish yellow ; on the following segments 
the distal portions of the segments become darker, so the 
apical six or seven segments are almost uniformly blackened. 
Head pale brownish grey, the posterior orbits narrowly pale, 
the vertical tubercle a little darkened. 

Prouotum brown. Mesonotal prsescutum brown with 
three reddish-brown stripes that are little evident against the 
ground-colour; scutum brown, the lobes darker brown; 
scutellum and postnotum brown. Pleura pale yellow, in¬ 
cluding the veutral angle of the postnotal pleuroteigite. 
Halteres pale brown, the knobs dark brown. Legs with 
the coxae and trochanters pale yellow ; femora obscure 
yellow, brighter at base, the tips scarcely infuscated ; iibite 
brown; tarsi black. Wings with a uniform yellowish-brown 
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tinge, tlie stigma dark brown; base and cells C and Sc a 
trifle more yellowish; obliterative areas before the stigma 
and across cell 1st M s ; veins dark brown, those basad of the 
cord paler. A sparse line of about 81110011 macrotriehiic 
occupies the middle of the distal fifth of cell /fj. Venation : 
Sc s joining li just beyond mid-length of the arcuated sector, 
the latter only a little longer than li a ( , t ; distal section li a 
complete, with numerous maerotrichijo ; petiole of cell 
about one-fourth the cell; m very short; in-cu obliterated 
by punctiform contaot of adjoining veins. 

Abdomen with the basal tergites pale brown, the inter¬ 
mediate segments obscuro yellow with the incisures infuscated. 
Ninth tergite of the male hypopygium with a median com¬ 
pressed blade, as in T. insulicola and related species. 

Hab. Japan (Honshiu). 

Holotype, , Okai, Kotsuke-no-kuni, altitude 2150 feet, 
July 27,1923 (T. Esaki). 

Tipula mystica, sp. n. 

Belongs to the pribilofensis group; antennae elongate j 
wings with a strong though palo brown tinge, the oblitoialive 
areas small; ninth tergite "of male hypopygium heavily 
chitinized throughout, the caudal margin with a V-shaped 
notch, the lateral lobes terminating in slender apical points 
that are directed ventrad. 

Male. —Length about 17 mm.; wing 16 - 5 mm. 

Frontal prolongation of head brownish yellow, the dorsum 
dusted with grey ; nasus distinct; palpi with the basal seg¬ 
ment pale brown, the terminal segments passing into brownish 
black. Antennae elongate, if bent backward extending to 
beyond one-third the length of the long abdomeu ; scapal 
segments brownish yellow; first segment of flagellum black, 
paler at base; flagellar segments black, very deeply con¬ 
stricted near the middle, the apical enlargement being only 
a little smaller than the base. Head light grey, clearer 
adjoining the eyes, with a capillary median brown vittn. 

Mesonotal prsescutum yellowish groy with four light brown 
stripes, the narrow intermediate pair connected at their 
anterior ends and approximated posteriorly, a little darker 
in colour than the lateral pair; scutum grey, each lobe with 
two pale brown spots, the posterior one fainter; scutoUum 
brown, darker medially at base, sparsely pruiuose; postnotul 
mediotergito grey. Pleura light grey, the postuotal pleuro- 
tergite fading into greyish white. Ilalteros brownish yellow, 
the knobs infuscated. Legs with the eoxte dusted with grey, 
paler apically ; trochanters obscure yellow; fomora brownish 
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yellow, clearer basally, the tips broadly blackened; tibhe 
brown, the tips still darker; tarsi black. Wings with a 
strong pale brown suffusion, the base and costal region more 
yellowish; stigma small, pale brown; small obliterative 
areas before the stigma and across the proximal end of cell 
1st ilfg; veins dark brown. Venation: m-cu present, very 
close to the fork of M ; petiole of cell M x a trifle longer 
than m. 

Abdomen yellow, the tergites with a conspicuous dorso- 
median brownish-black stripe that is narrowly interrupted 
at the posterior margins of the segments ; on segments 7 to 
9 including most of the tergites ; hypopygium blackened ; 
sternites obscure yellow, basal sternites with a narrow trans¬ 
verse impressed line on the basal half of each, Male 
hypopygium of the type of T\ pribilofensis ; ninth tergite 
entireiy blackened and chitinized, with a deep V-shaped 
caudal notch, the apices of the lobes thus formed somewhat 
rounded but produced beneath into more slender black 
points that are directed ventrad. Outer dististyle long and 
slender ; base of the inner dististyle produced caudad in a 
flattened sharply pointed blade that is about one-half the 
length of the outer style. Eighth sternite produced caudad 
in a flattened shovel-shaped lobe as in the group. 

Hob. Japan (Hokkaido). 

Holotype , c?, Sapporo, Ishikari-no-kuni, June 15, 1923 
(5. Kuwayama), 

The pribilofensis group (or subgroup of the ardica com¬ 
plex) includes the following pieviously described species:— 
T. kamchatkensis , Alexander (Eastern Siberia), T. optiva , 
Alexander (North-western United States), T. pribilofensis,, 
Alexander (Pribilof Islands, Alaska), T* subarctica , Alexander 
(Alaska), and T> teenigaster, Alexander (Alaska). 


XLVIT .—Notes sur les Cercopides de VAmerique Centrale et 
MSridionale de la Collection de M* C. B . William et de la 
mienne . Par le Dr. V. Lallemand (Uccle, Belgique). 

Sous-famille des Cebcoeinje. 

Tribu Ischnorhinini. 

Laccogrypoia partita . 

Jacobi, p. 40, Arch, fiir Naturg. xxxvii. (1921) ( Isehnorkina ). 

Equateur, province de Tungurahua, R. Lligua Banos, 
5000 pieds, xii. 1917, 3 ?$(«/. B. Borer). 
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Laccogrypota amtutottensis, sp, n* 

TSte, prouotum, tausson, base dcs elytres, base des nilos 
et prostenuun, cotos ties meso- ot motaslornum routes, 
glytres sauf leur base, abdomen, pattes, milieu do meso- el 
m^tasternum, rostre, noirs. Ailes noirftlres sauf leur base. 
An tonnes brunes. Rostra atteignant^ los handies posk^ri- 
eurcs ; unc seulc dpine sur les tibias poatdriours; bord 
extern© des elytres convcxe. 

Longueur totale 16 mm.; longueur des elytres 13 mm.; 
largeur des 61ytres 4 # 5 mm. 

Habitat . Amazonc ; lie. 

Type: ma collection. 

Iscknorhina williamsi, sp, n, 

T£te noire, sauf la careue mtidiaue du front qui cat brune, 
le clypeus et le rostre qui sont ocrc-jamie ; extrdmito dll 
rostre brune. Prouotum ocre-brun devenant brun en arriere 
(un peu moins de la moitie) ; deusson brun antoricurement, 
devenant ocre-brun clair en arrive ; dlytres ocre-brun clair, 
h> extnSmito brun-chocolat, cette coloration n'atteint pas le 
bord apical lui-m6me et est 4troitcment bordde d’oere-brun 
clair; ailes enfum^es fe base jaunatre. Thorax et abdomen 
ocre-brun clair, les 2 derniers segments de celui-ci et les 
organes g&nitaux, bruns. Pattes (sauf les tibias antdricurs, 
les tarses et les Opines, noirs) ocre-brun avec une l<?g6rc tcinte 
rouge&tre. Car&ne m^diane du front en-dessous de la partie 
frontale du vertex se bifurquaut et dessinant une fossette 
triangulaire. Ocelles tres voisins Punde Pautre, s^pares par 
uue car^ne mediane longitudinale, Bords latero-antorieurs 
du prouotum droits et saillants; sur les tarses post^rieurs 
deux 4pines. 

Longueur totale 18*5 mm.; longueur dcs dlytres 11 mm.; 
largeur des dlytres 4 mm.; longuour du corps 9 mm. 

Habitat. Equateur, Province del Oriento, Cauelas, 1500 
pieds, janvicr 1918, 1 ? («/. B. Rarer)» 

Typo : collection dc M, Williams. 

Tribu Tomaspisini, 

Genre Neolaccogevpota, n. 

Genre intermediate outre les tribus Iscbnorbinini et 
Tomaspisini, 

Front & fortecar&ne m&liane, se bifurquant vers le liaut et 
formant ainsi une surface triangulaire legSrement d4prim4e 
fell dessous de la partie frontale du vertex, faces latdrales 
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assez aplaties, seulcmcnt leg&reraent bornMes, vu de c6te le 
front dessinc uu angle aigu* Vertex fort ddclive, sa partie 
frontale est concave h la partie anterieure. Ooelles gros, 
plus prochcs Pun do Pautre que les yeux, scares pax uue 
carbnc longitndinale. Sur le pronotura densdment et assez 
gro^sicremont ponctue en lignes plus oil moins transvcrsales, 
uno fine carene longitudinal©. Sur Pecusson 3 fossettos, 2 
petites anterieures laterales et une grande qui occupe la plus 
grande partie de la surface, 

Elytres colorees, plus ou moins translucides, leur longueur 
£gale 3 fois leur largeur, nervures mediane et cubitale 
reunies sur une certaine etendue sur le tiers anterieur du 
corium. 

Rostre attendant jusqiPi l’extreraite deshanclics mddianes; 
une seule epine sur les tibias posterieurs. * 

Type du genre, N. brunnea , Lallemand. 

Habitat. Amerique du Sud. 

Lc genre se reconnait facilement par la carfene qui se 
bifurque k la partie sup^rieure et par les faces laterales 
quclque peu borabees. 

Neolaccogrypota brunnea , sp. n. 

Tete rouge, sauf les antenues et une bande longitudinals 
s'eteudant sur le milieu du vertex, la partie frontale du 
vertex et la surface triangulaire situee sous celles-ci, qui sont 
noir-bruu&trc. Yeux gris, taebds de brun; ocelles jaunes; 
second article du rostre brun ; pronotum brun-acajou, la 
partie anterieure le long du bord anterieur est beaucoup 
plus claire, plus rouge&tre ; dcusson brun-acajou sur la 
grande fossette et rouge sur les 2 fossettes ant6ro-lat6rales 
et {\Pextremit£; elytres bruu-clair, plus ou moins translucides. 

Ailes tr6s lggerement jaune-brun, k base rouge, nervures 
d’abord rouges, puis un peu plus foncees que Paile elle-mfime. 

Sternum rouge, par places brun-rouge; pattes rouges, 
sauf les tarses, los epines, les tibias antericurs, la base et 
Pcxtr^roitd des tibias m&lians. Abdomen brun-rougc k la 
face supericurc, rouge tache de bran k la face infiSneure. 

Longueur totale 17 mm.; longueur du corps 11 mm.; 
longueur des elytres 15 mm.; largeur des Elytres 5 mm. 

j Habitat. JEquatcur, Province de Tungurahua, Normandie, 
Banos, xii. 1917 ( JB. Rarer). 

Type: collection de M, Williams et la mienne* 

Tomaspis ochraceorosea , sp. n. 

T6te rosde, sauf Pextremitd du clypeus, lc rostre, les an- 
tennes, une tache entre celles-ci ct les yeux, et enfin le long 
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du bowl interne des yeux nno tnelie attendant jusqn’au bord 
postdrieur du vertex noir-brun ; yeux gris tachds dc noir. 
Pronotum rose, en avant acqudrant progressivement une 
teinte dc plus cn plus ocre vers Farritro. Ecusson brim- 
noir. Elytrcs ocre-jaune, la base ct les deux tiers antdriourH 
du bord exteruc roses; ailos onfumdes, a nervure plus 
foncdcs, k base jaunc-rosd. 

La face supdrioure du corps est roeouverte (Funo villositrt 
jaune A’or. Sternum, abdomen ct patios noirs, sauf lc bord 
lateral du prothorax, qui est rose ct le mesothorax ocro- 
jatme. Front lisse, sans carene mediane, ni strioa transver- 
sales, £l partie mediane assez aplatie, vu dc cote il no montre 
pas cFaugle et la liguc qu’il destine n’est pas ires convexc. 
Vertex aplati, sans cardue mediane, a ocelles potits, 
rnpproches Fun lie Fautre. 

Pronotum sans carcne, ni ligne mddianc. Deux fortes 
Opines sur les tibias posterieurs. 

Longueur totalc 11*5 mm.; longeur dcs dlytres 9’6 mm .; 
largeur des elytres 3 mm. 

Habitat. Equateur, Province deTungiiTahua, Zuuai Banos, 
5000 pieds, docembre 1917 (./, B. Rarer). 

Type: collection do M. Williams. 

Monecphora williamsi , sp. n. 

Vertex noir, teintd de rouge; sur certains excmplaires la 
partie frontal© du vertex, les bords lateraux et une tacho 
prds du bord postdneur sont rouges. Pronotum noir, sos 
bords (spdcialeracnt les latero-anterieurs, qui lc sont large- 
ment), ses fossettes et la partie anterieurc do la carbtie 
mediane sont rouges. Eeusson rougc-foncd, brunfttre par 
place. Les deux tiers antdricurs des elytrcs, auisi qu’utie 
tache prds <lu bord costal au commencement du tiers apical, 
rouges; le bord antdrieur dc la partie noire npicalc proven to 
en son milieu une encocdie carree. Front brun-elair rougo- 
atre ; rostro brim-rougeiltrc k extrdmitd noiro; thorax noir ; 
prothorax bordd de rouge ; abdomen bruit-rouge, cuisHos 
brun-dair rougofitro; tibias et tarses noirs, Certains 
exemplaires out lours tibias postdricurs brun-lbnod teinte 
(lc rougefttre. Ailes enfumdes k base rougdttro. Rostre 
attendant jusqu’entre les bandies niddianes. Mdsothorax 
de mfime 1‘orme quo colui des Sime/iria (Oosmosearfcini), ayant 
une protubdrance thoraciquc quclque peu transvcrsalo ct un 
bord postdrieur ldgdremcnt foiiacd. Rostre attendant cut re 
les handies mddianes, Carfene du front fortement saillanto. 
Deux dpines sur les tibias postdrieurs, dont la plus polite 
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pr&s de la base, Les elytres out un rbseau apical dense 
q'btendant sur les deux cinquiimes post^rieurs. 

Longueur totale 21 mm,; longueur du corps 15 mm. ; 
longueur des dlytres 18*5 mtn. ; largeur dea elytres 6*5 mm. 

Habitat . Equateur, Province de Tunguraliua, environs de 
Puvo, 7000 pieds, deeembre 1917 (J, B. Rover). 

Type: collections de M. Williams et la mienne. 

Monecphora Imigatn , sp. n. 

Front, vertex et pronotum noir-verdtttre, lepronotum dans 
sa partie posteneure prend progressivement unc tcinfce 
rougeatre, vertex brun-rougeatre devenant rougnitrc posteri- 
eurement, elytres brun plus ou moins rougeatre, a partie 
apicale brune, sur ceux ci 2 bandes plus ou moms bvanes- 
centes ou se decomp >sant en taches jaune-rougeatre. Ailes 
enfuin6es, a base rosee. 

Face superieure du corps recouverte d'une villosit^ jaune. 
Clvpeus et rostre rougeatres, Pextremite du dernier brune ; 
pattes brun-rougeatre f'ouce; pro- et mesosternum rouge- 
brun ; metasteruum rougeatre, Abdomen rouge, a sa face 
infdrieure une bande brune k la base de chacun des segments; 
front arrondi globuleux, ne montrant pas d'angle, vu de cote, 

Ocelles jaune-rougefitre, petits, presque contigus, sopares 
par une carene longiludmale. Snr le pronotum une fine 
carbne ; 2 fortes opines sur les tibias posterieurs. 

Longueur totale 8*5 mm.; longueur des elytres 7 mm.; 
largeur des elytres 2*25 mm. 

Habitat . Panama, Almirante, 4. ii. 1917 (C. B. Williams ). 

Types: collection de M. C. B. Williams et la mienne. 

Monecphora reducta , sp. n. 

Vertex, pronotum, 6cusson noir legbrement verdatre, 
brillants, Pronotum etroitement borde de brun au bord 
ani<Jrieur, (Scussou ocre-jaune sur les cotes. Elytres jaunes 
et noirs sur les quatre cinquicmes anteneurs, bmns sur le 
cinquierae postericur ; sont jaunes : une bande le long du 
bord interne du clavus, unc bande plus ou moins en forme 
de S partant do la base du bold costal, traversant le corium 
pour rejoindre l'extremite de Ja bande du bord interne 'flu 
clavus et une grande tachc triangulaire, dont Panglc interne 
est obtus au bord externe au niveau do Pextremite du clavus, 
la partie posteneure dc ccttc hiche devient blanc-jaunutrc. 

Autcnnes, yeux, extremito du rostre, pattes anterieurcs 
sauf la base des cuisses, tarscs, tibias et extremite des cuisses 
medians, exti6mite des tibias posterieurs, leurs tarscs et 
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leurs Opines brun-noir. Face, olypens, lor article (In rostre, 
thorax, baso des ouissos antdrieures, ouissos mt’dianos Hauf 
lour extremity pattes posterioures sattf IVxtrdtnitd (Ion tibias, 
Ics tarscH ot lea ('‘pinos oorc-jauno, tros Idgmimont toinld (Its 
brim, abdomen ocro-bmn. Ailoa hyalines, ldgeromont 
enfumdes, a baao jauuatro. 

Front globuleux, arrondi, ii carono modiano tros nolle 
anterieumnent, mais disparaissaut vers lo elypous, a Nil Ion 
tr ans versa ux Idgcrs. 

Ocelles l’un pres dc Pautrc, sdpards par uno caronc longi- 
tudinale. 

Face supdrieure tie Piusccte recouverte d’utie villositd 
jaun&tre. 

? differe du S ce quo 1° vortex, le protiotum sout 
ocre-jaune brun&tre, et que l’donsson cst brun foned. 

Habitat. Panama : <? Ancon (27. i. 1917) ((7. 71. 
Williams); ?, Balbao, Prado (ii. 1918) (II. I. Diets). 

Longuenr 7 ram.; longueur des (ilytres 6’5 ram. 

<?, collection de M, Williams ; ? , ma collection. 

Monecphora iucarnata, sp. n. 1 

Ttlte, pro- et mdsothorax, abdomen, pattes, donsson, noirs. 
Prouotum, dly tres, bords latdraux du prothorax et sur celui-ci 
tine taehe rondo k la base des handles. Mdsothorax rouge- 
incarnat. Ailes enfumdes, rougeatres k la base. Segments 
abdorainaux dtroitement hordes de rouge. Sur la partie 
superieure de l’msecte uue villositd blanchalie et sur la 
partie iiiferieure une villositd grise. Ocelles plus pres Pun 
de l’autre que des yeux; sur le front une carene modiano 
bien netto et de chaque c6te des strics transversales ; vu de 
c6td, le bord antorieur (carone medianc) est arrondi; rostre 
attendant outre les hanchcs mddiancs; sur les tibias 
postdrieurs deux (Spines, dont la seconde cst trds forte. 

Ijongueur totale 9 mm.; longueur des dlytres 7 nun. 

Habitat. Equateur, Province dc Tungurahua, Zunai 
Banos, 5000 pieds, xii. 1917 (J. B. Rarer). 

Type: collection de M. Williams ot la mienne. 

* Sphmorhina normantlim, sp. n. 

?. T6te, extrdmitd du rostre, pattes antdrieuros ot 
mddianes, tibias et tarsos postdrieurs, pronotum ocro-jauno, 
ce dernier plus brunatre en avant j dcusson et elytres ocro- 
jaune, la partie rdticulde du coriura est noir&tre et cctte 
coloration s’avance en pointe obtuse sur la moitid de la 
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longueur de l’dlytre. Thorax et cuisses postdrieurs ocre- 
hrun ; les handies ct le rostre, sauf son extromite, sont de 
leinte beaucoup plus claire, presque ocre-jaune ; sur le 
mdsothorax une grande tachc noire. Abdomen noir, seg¬ 
ments finement hordes de brun-clair. Ailes enfumees sur- 
tout vers I’extrdmitd, S. base jaundtre. Front, vu de cOte, 
s'avanpaut en angle h. peu prc's droit, d forte earfine mediane 
et a 8tries laterales; deux epines sur les tarses postdrieurs, 
la premiere assez petite. 

Longueur totals 14 mm.; longueur des elytres 11*5 mm.; 
largeur des elytres 4 mm. 

Habitat. Equateur, Province de Tunguraliua, Normandie 
Banos, ddcembre 1917 [J. B. Rorer). 

Type : collection de M. Williams. 

Sphenorhina modesta, sp. n. 

Tote, pronotum, partie anterieure de l’dcusson, noirs, 
brillauts. Partie posterieure de l’dcusson, dlytres, sauf leur 
extremity (k peu pres le cinquibme postdrieur) noir; ler 
article du rostre, pattes, thorax et abdomen rouge-brique; 
Elytres et surtout l’abdomen un peu plus fonces. Moitid 
inferieure des tibias anterieurs et medians, extremity des 
tibias posterieurs, leurs opines et tous les tarses, second 
article du rostre rouge-brique brun&tre. 

Tote de mdme forme que celle do T. rubra, extrdmitd vu 
de cdte en angle aigu ; sur le front une carene mediane trfcs 
nette et des sillons lateraux. Rostre ddpassant leg&rement 
les hanches mddianes. 

Longueur totale 11*5 mm.; longueur des Elytres 9‘5 mm. ; 
longueur du corps 9 mm. 

Habitat. Costa Rica. 

Type : collection du Musde de Paris, celles de M. Williams 
ot la mienne. 


Sphenorhina undulata , sp. n. 

Bruu-noir, carene mediane du front, bord antdricur du 
vertex, bords latcro-antdricurs du pronotum, bords lateraux 
do l’dcusson, deux lignes onduldes sur les elytres, base des 
ailes, une tache ii Fextremitd des cuissos, hanches postdricures 
et uuc fine ligne au bord posterieur des segments abdominaux, 
rouges. Ailes enfumdes. Front vu dc cote relativemcnt 
assez aplati et a carene mediane dessinant un angle tros 
obtns, stries transversales sur les cotes. 

Rostre atteignant les hanches posterieures; deux fortes 
Opines sur les tibias posterieurs. 
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Ocelles jaunatres plus prks Fun de l’autre que des yens. 
Sur le pronotum une fine carfene longitudinale. 

Longueur totale 14 mm.; longueur des dlytres 12 mm. ; 
largeur des clvtres 4*5 mm. 

Habitat . Equateur, Province de Tunsuralma, Yurugalpa, 
Banos, 5000 pieds, decembre 1917 (J. B. Rover). 

Type: collection de M. Williams. 

Sphenorhina tucurrica, sp. n. 

Tefce et face inferieure du corps ocre-jaune, sauf les 
Opines et lesgriffes des tarses postdrieurs (les tibias antericurs 
et les medians manquent) aiusi que le rostre, qui sont noirs ; 
Fabdomeu a une teiute rosee. 

Sur le vertex, une ligne mediane noire se prolongeant en 
triangle ii ia partie superieure du front. Antennes noires ; 
yeux gris taches de brun. Pronotum noir sur la moitie 
posterieure, ocre-jaune sur Fanterieure, derriere le bord 
anterieur une tacbe noire mediane, de la largeur de Fespace 
interoculaire. 

Ecusson de troia couleurs : tiers anterieur ocre-jaune, 
tiers median brun-noir, tiers posterieur jaune-rouge. Les 
elytres out la base ocre-jaune, puis une bande transversale 
brun-noir, ensuite une bande jaune-rouge&tre plus rouge 
vers Fextdrieur, et le restant est brun-noir avec 2 grandes 
tacbes rouges finement bordees d’ocre-jaune; Finsecte vu 
d’en haut prdsente done depuis le pronotum jusqu'k la partie 
brune des clytres cinq lignes transversales diversement 
colorees, allant d'un bord k Fautre. Ailes enfumees, k 
nenures noiratres, k i'ase jaune-rose. 

Front, vu de cote, montrant mi angle obtus, ayant une 
carkue mediane et des stries laterales nettes. Ocelles trks 
rapproches, presque coutigus, separes par une fine carene ; 
pas de carene, ni de ligne sur le pronotum ; deux opines sur 
les tibias post^rieurs. 

Espece faisaut partie du groupe de Sph. lineata , Walk., 
bivitta , Walk., cruciata , Walk., etc. 

Longueur totale 8 mm. ; longueur des dlytres 6*75 mm. 

Habitat . Costa Eica, Tucurrique. 

Type : collection de M. Williams. 

Sphenorhina rubra , var. pallida , n. 

Diff&re de Fespfece par la coloration de la tSte, du pronotum 
et de la base de F%tre qui jusqu'k la Ure ligne jaune de 
qouleur est ocre-brun clair, au lieu d^tre rouge $ tibias, 
Utim et antennes brun-noiritre, 
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Contrairement k ce que j*ai ecrit dans ‘ Genera Cercopi- 
darum/ je considere T. rubra, Stal, et T. sororia , Germar, 
comme deux especes tres voisines, mais distinctes. 

Sphenorhina croceofasciata , sp. n. 

T6te noire, brillante, moiti6 posterieure du pronotum, 
base de Fecusson, Elytres, tibias ant^rieurs et medians, tarses 
et epines noirs. Moiti4 anterieure du pronotum, point de 
Tecussou k partir du milieu de la fossette, une large bande 
sur le tiers ant^rieur des Elytres, et une plus etroite au 
commencement du tiers apical, jaunes ; la seconde bande se 
dilate legerement vers le milieu, puis arrivee pr&s du bord 
externe se r&recit un peu ; thorax, cuisses antdrieures et 
m^dianes (sauf leur extremite brune) et les pattes pos- 
terieures (sauf les griffes et les Opines) rouge-carmin clair. 
Ailes enfumdes un peu plus fonc^es a l’extr4mite et jaunatres 
k la base. 

Front, vu de cot4, s'avangant en un angle, dont le bord 
anUrieur est convexe ; surle pronotum une line ligne longi- 
tudinale; deux Opines sur les tibias posterieurs. 

Esp&ce voisine de Sph. pallifascia, Walk. 

Longueur totale 11 mm.; longueur des elytres 9 mm. ; 
largeur des elytres 8*5 mm. 

Habitat . Equateur, Paramba. 

Type : collection de A1. Williams. 

Sphenorhina victoria, sp. n. 

T£te noire, legerement rougeatre, bords lat^raux du vertex 
rouge-grenafc; pronotum noir-rougeatre devenant progres- 
sivement rouge-grenat au bord anterieur et le long des bords 
lat£ro-ant£rieurs. Ecussou noir, rose k la partie apicale (i 
partir de Fextremit£ de la fossette). 

Elytres noirs, portant 2 bandes jaunes de mgme largeur, 
une pres de la base et Tautre devaut la partie r<Hiculee. 

Ailes legerement enfum^es, plus foncees & l’extr&nitd, k 
base rosee. Rostre jaune-rougeatre, a extremite uoir&tre. 
Pro- et mesotkorax noir-rougeatre, plus clairs par places; 
xnetatkorax jaune-rougeatre. 

Abdomen noir teint6 de rouge, au bord post&ieur des 
segments une bande carmin, plus large au milieu, dernier 
segment carmin et les organes g&iitaux ocre-brun. 

TSte, vue de cot4, s’avanjant en pointe (en angle obtus), 
sur les cotes des sillons transversaux ; sur le pronotum, un 
sillou longitudinal median. 

Longueur totale 10*5 mm.; longueur des Elytres 8'5 mm.; 
largeur des elytres 3*5 mm. 
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Habitat . Equateur, Province de Guayas, Victoria (C6te da 
Pacifique), xii. 1917 (J. B. Rover). 

Type : collection de M. Williams. 

Espece faisant partie dugroupe constitu^ par Sph . decernens , 
Walk., pallifascia. Walk., latifascia , Walk., tricolor, Guerin, 
distinguenda , Walk., croceifasciata , Lallem., rubra, Lin., et 
sororia, Germ., etc. 

Sphenorhina nigrotania , sp. n. 

Vertex, pronotnm, dcusson, base des dlytres et sur celles- 
ci une bande transversale au devant de la partie reticulee, 
i*ouges; une large bande mediane et la partie apicaie 
reticulee des 41ytres noires ; yeux, second article du rostre, 
tibias anterieurs et medians, tarses et 4pines bruns ; abdomen 
ocre-brun tres elair ldg&rement rouge&tre; front, sternum, 
cuisses antdrieures et medianes, pattes posterieures d'ua 
rouge plus clair qu*k la partie superieure du corps. 

Front a car^ne saillante, k stries laterales nettes, vu de 
c6td s’avaiujant en pointe obtuse, bord ant^rieur legerement 
convexe, bord inferieur droit. 

Longueur totale 11 mm. ,* longueur des 61ytres 9 mm.; 
largeur des dlytres 4 mm. 

Habitat . Equateur, Province de Tungurahua, Maras. 

Type: collection de M. Williams et la mienne. 

[Note. —All the specimens referred to in the above paper as 
being in the collection of Mr. C. B. Williams will shortly 
be handed over to the British Museum, together with 
other Oentral-American Cercopidae.—C. B. W.] 


XLVIII.— A Contribution to our Knowledge of the Corro - 
dentia-Fauna of South Saghalien . By Hanjiro Okamoto 
and Satoru Kuwayama, Sapporo, Hokkaido, Japan. 

[Plate VHI.J 

The order Corrodentia was not known to occur in southern 
Saghalien until 1911, when Professor S. Matsumura recorded 
a species— CceciHus oyamce —which had hitherto been known 
only from Hokkaido and Honshu*. In the fall of 1921 one 
of the authors—Kuwayama—had the opportunity of making 
a trip to the island in question, when a small collection of 
the insects of this order was made and two additional species 
discovered. One of these latter is new to science, while the 
ether bad not been recorded from the island. 

m S„ Matamnata, u Erstex Beitrag zur Insekten-fauna von Saehalin.’ ? 

CW1. Agt.Xohoku Imp. XJniv. voL iv. pt. 1, pp. 17-18 (1913). 
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Family PsocicL®. 

Subfamily Psooinjb. 

Genus Psocus, Latreille (1796). 

1. Psocus mali , Okamoto, Trans. Sapporo Nat. Hist. Soc. 
vol. ii. p. 126* pi. ii. fig. 5 (1907-08). 

Jtfom. Jap . Ringo-chatate, 

Local Distribution . Nakazato, Odoraari District (2 ? ? 
collected by S. Kuwayama on September 2, 1921). 

General Distribution . Saghalien, Hokkaido, Honshu. 

This species had not been recorded from South Saghalien. 

2. Psocus saghalie?isis, sp. n. 

Head pale yellow to greyish white, sparsely greyish 
pubescent. Clypeus large and semicircular, projecting in 
fiont, margined with brown and striped longitudinally with 
from twelve to fifteen brownish lines which do not attain 
the lower margin ; the median lines are mostly dark, the 
lateral ones becoming gradually paler and shorter outwardly, 
the shade vaiying according to the individual. Clypeolus 
small and narrow. Labium large and somewhat rectangular, 
dark brown, with a shoit process on the centre of its upper 
margin. Mandibles paler, with brownish margins. Maxillary 
palpi prominent, foui-segmented ; first segment somewhat 
slender, thickened at base ; second segment t\\ ice as long as 
the first; third shoiter than the first; fourth subequal to the 
second and rounded at its apex; palpi greyi&h in colour 
excepting the daik brownish terminal segment. Eyes 
blackish, projecting hemispherically. Antennae very slender 
and rather densely hairy, brownish, excepting the two basal 
segments; first and second segments short and thick, the 
former somewhat longer than the latter, yellowish biown, 
scarcely hairy, with a brownish patch outwaidly ; third seg¬ 
ment largest, the segments becoming giadually shorter 
toward the apex. Ocellar triangle small, blackish brown, 
the ocelli projecting. Impressed longitudinal median line 
ot occiput black and narrow, beyond the upper margin of 
clypeus coloured with a biownish band; along each inner 
inaigin of the eyes is an extended patch consisting of many 
small daik biownish spots. 

Pronoturo flat, the posterior half hidden beneath the large 
mesonotum, greyish white with pale brownish patches. 
Aleso- and metanota blight blackish brown, excepting the 
paiaptera and both sides of the meso-prse&cutum, which are 
of a gieyisli-yellow colour. Sternum and pleuia gieji&h 
yellow. 
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Abdomen gieyish yellow, oval in shape ; each segment 
with small pale brownish spots above and with similarly 
coloured patches on both sides of the basal half of the seg¬ 
ments ; fore and lateral margins of the fiist segment coloured 
•with yellowish biown, Greni.alia of both sexes very compli¬ 
cated in structure, as shown by PI. VIII. figs. 7, 8 ; in the 
male broadly enlarged, with a blackish-brown chitinized 
plate above ; in the female the coloured portion is restricted 
to the terminal segment. 

All pairs of legs similar in shape, yellowish in ‘colour; 
femora with sparse yellowish hairs ; tibiae densely provided 
with similarly coloured setae with brown bases; spur yellow; 
tarsi consisting of two segments in the ratio of 3 to 1 ; 
ctenidia of posterior tarsus enumerating 27 on fiist segment 
and 4 on second segment; unguis divided into two puts, the 
basal half dark brownish, the terminal half somewhat paler, 
with a short tooth-like process on its inner margin. 

Fore wing hyaline, scarcely tinged with pale brown ; veins 
yellowish brown with the exception of the folk of jff 2+8 and 
J? 4+ 5 , near the tip of Cit 2 , and a short distance immediately 
before the areola postica of M, which are yellowish white and 
slender. In the male the pterostigma is moderately angulate 
behind, greyish, with a small yellowish-brown spot* at its 
base, the apical half occupied largely by a yellowish-brown 
patch that extends into its posterior margin. The tips of 
veins An and Ax broadly tinged with yellowish brown. 
Areola postica subtriangular, moderately high, and not acute 
at the tip. In the female the yellowish-brown patch of the 
pterostigma is much smaller and limited in extent; a diffuse 
pale yellowish-brown cloud on the basal half of cell Cu. In 
other respects the female agrees with the male. Hind wing 
hyaline, the veins unifoimly yellowish brown j a pale yellowish- 
brown area along the margin along the inner side of An . 

Measurements:—Length of body, J 3'5-4'0, ¥ 4‘2-4*5mm.; 
length of fore wing, c? ?, 4’5 mm. ; width of fore wing, 
(J ¥ , 1’7 mm. s 

JS r om. Jap . Knrafuto-cliatate. 

Local Distribution . Nakazaro, OJomari District (many 
S ? collected by S. Kuwayama on September 2, 1921). 

General Distribution . Saghalien. 

Described from 5 <? £ and 3 ¥ ¥ • The type-specimens 
(alcoholic co-types) are preserved in the collections of both 
authors. These insects were found on the bark of the stump 
of a tree in forest. 

JPsacus saghaUensis bears a close resemblance to P. pelluci- 
Okamoto, differing as follows:—(1) in being somewhat 
size; (2) antennae not blackish; (3) tarsi not daik 
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in colour and with many ctenidia on the first segment of the 
posterior pair; and (4) the patch of the pterostigma not 
displaying;ieddisli-brown colours. 

Family Casciliidas. 

Subfamily CjscizinrjB. 

Genus O-fflCiLius, Cuitis (1837). 

3. Ccecilius oyamce , Enderlein, Zool. Jahrb., Abt. £. Syst. 
vol. xxiii. p. 252, tab. x. fig. 8 (1906); Okamoto, Trans. 
Sapporo Nat. Hist. Soc. vol. i. p. 199 (1906) ; id., Ann. 
Mus. Nat. Hungar. rol. viii. p. 205 (1910) ; Matsu- 
niura, Journ. Coll. Agr. Tohoku Imp. Univ. vol. iv. 
pt.l, p. 17 (1911). 

Nom. Jap . Shiromon-kechatate (Oyama-chatatemushi). 
Local Distribution . Kaitsuka (or Solowiyofka), after 
Matsumura; Nakaxato, Odomari District (1 ?, collected by 
S. Kuwayama, Sept. 2, 1921). 

General Distribution . Saghalien, Hokkaido, Honshu. 

EXPLANATION OF PLATE VIII. 

Fig. 1. P'Ocas saykahensis , sp. n. Head of male, dorsal aspect. 

Fig. % Ditto. Fore wing of male. 

Fig. 3. Ditto. Pterostigma of fore wing of female. 

Fig. 4. Ditto. Hind wing of male. 

Fig. 6. Fsocu 8 pellucidus, ukam. (for comparison). Fore wing. 

Fig. 6. Psocus saghalientis, sp. n. Unguis of hind leg. 

Fig. 7. Ditto. Genitalia of female, lateral aspect. 

Fig. 8. Ditto. Genitalia of male, lateral aspect. 

(Figures much enlarged.) 


XLIX .—Descriptions of some new Leeches from India, Burma , 
and Ceylon , By W. A. Harding, M.A., F.L.fcJ. 

[Plates IX.-XY.] 

The small collection of Hirudinea here described consists of 
seven new species of Rhynchobdellse. For the material upon 
which the five species Pontobdella loricata, P. aouhata, 
Hehibdella nociva, Placoldella fulva, and Paraclepsia prce- 
datrix were founded, I am indebted to the late Dr.N. Annau- 
dale, of the Indian Museum, who piovided me also with 
valuable notes upon the coloration of several of these species 
during life, supplemented in two cases by water-colour 
drawings. My thanks, again, are due to l5r. Guy A. IL 
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Marshall, C.M.G., Director of the Imperial Bureau o£ Ento¬ 
mology, for examples of a leech parasitic on freshwater crabs 
(Paraclepsis vulniferd ), and also to Mr. Clifford Dobell, 
F.R.S., who enabled me to establish the species Placobdella 
undulata by placing at my disposal the necessary material, 
collected by himself. 

Suborder Rhtnchobdellje. 

Family Ictahyobdellid®. 

Genus Pontobdella, Leach, 1815. 

Pontobdella loricata , sp. n. (PL IX.) 

Description . Body of the single individual examined 
fusiform, somewhat flattened (being undefended by food), 
and faded in alcohol to a uniform greyish-green colour, 
unrelieved by special markings. The anterior sucker is 
ciicular, cupuliform, excentrically attached, with three pairs 
of inconspicuous submarginal papillae. It comprises the first 
four somites and the greater part of the fifth. 

Posterior sucker circular, centrally attached, not wider 
than the anterior sucker or the greatest width of the body. 
Both suckers have corrugated edges. 

Rings, sixty-two behind the anterior sucker. Complete 
somite trianmuate, consisting of a broad middle ring (lodging 
a ganglion of the ventral chain) lying between two smaller 
rings of equal width. 

Somites vii.-xi. and xiii.-xxiv. complete with three rings; 
xiL, xxv., xxvi., and xxvii. biannulate. 

The clitellum is conspicuous and comprises the seven rings 
lying between the broad middle annuli of somites x. and xiii. 
Ring 19 is subdivided above. 

The tubercles upon the rings vary a good deal in number, 
size, and position, so that it is only possible to give what may 
be regarded as a normal arrangement. This arrangement, 
shown, as far as the dorsal surface is concerned, in PL IX., 
may be described as follows :— 

The broad middle ring of the somite bears on its whole 
circumference eight large conical tubercles, four above and 
four below. The exterior dorsal waits are submarginal, so 
that their points appear in a ventral view*. The narrow rings 
on either side of the middle one each bear a total of fourteen 
tubercles, a. pair of marginal tubercles being present in 
addition to six above and six below. 

The warts here described occasionally may be missing or 
of their normal position, and other tubercles, generally of 
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small size, may be interposed between them. On the ventral 
surface of the middle ring of the somite a small tubercle often 
occurs between the middle pair of warts. 

The mouth-opening occupies a nearly central position 
within the anteiior sucker. 

The male genital orifice lies between rings 17 and 18—that 
is, between the second and third rings of somite xi. ; the 
female opening appears between rings 19 and 20, in the 
middle of somite xii. Crop with a sacculated, single, 
undivided caecum. 

The anus opens between rings 59 and 60, in the middle of 
somite xxvi., being separated by three annuli from the poste¬ 
rior sucker. 

Dimensions. Approximate total length, in alcohol, 74 mm.; 
approximate greatest width 7 mm. 

Hosts and habitat . The example here described was taken 
at Station 233, Marine Survey of India. No host is recorded. 

Pontoldella aculeata , sp. n. (PL X.) 

Description. Body fusiform, more or less circular and much 
attenuated anteriorly. One of the two individuals examined, 
in alcohol, had assumed a uniform dull giey hue devoid of 
special maikings ; the other was of a reddish-brown colour, 
with a dorsal pair of dark brown linear spots on the primaiy 
ring of each somite. These spots appeared to recur metn- 
merically throughout the body, but were difficult to detect 
posteriorly owing to the imperfect preservation of the material. 

Anterior sucker small, circular, without papillae, with 
coirugated edges, and comprising somites i.-iv. and the whole 
or the greater part of somite v. 

Posterior sucker smaller than the anterior, with conugat d 
edges, ciicular, and cent!ally attached. 

Bings, seventy-five behind the anterior sucker. Complete 
somite quadriannulate, the four annuli being of nearly equal 
width. The second of these, pei fora ted by the nephridio- 
pores, is here regarded as the primary ring of the somite, 
although it does not entirely cover a-ganglion of the ventral 
chain. The ventral ganglia, throughout the greater part of 
the body, lie almost exactly between this second ring and the 
one posterior to it. 

Somites ix., x., and xiii.-xxiv. complete with four annuli; 
vii,, viii., xi., and xii. trianuulate; xxv. biannulate ; xxvi. 
and xxvii. uniammlatc. 

The clitelluxn is inconspicuous and apparently comprises 
the seven rings 17-23. The anangement ol the warty 

32 * 
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tubercles on the body is shown in PL X., and may be 
described as follows :— 

(1) Each annulus beais two lateral tubercles, which are 
larger on the third than on the other annuli of the somite. 
These tubercles form two conspicuous rows lying along the 
margins of the body. 

(2) Dorsally the first and third rings of the complete 
somite bear a paramedian pair and the second and fouith 
rings a paramarginal pair of tubercles together with a median 
one, so that, throughout the greater part of the body, the 
tubercles on the upper surface are disposed alternately in 
twos and threes, foiming a symmetrical pattern. 

(3) On the otherwise bare ventral surface of each ring is a 
paramarginal pair of prominent tubercles. These tubercles 
constitute two conspicuous ventral rows, which form a charac¬ 
teristic feature of the species. 

The mouth opens in a nearly central position within the 
anterior sucker. 

The male genital pore opens between rings 19 and 20, the 
second and third rings respectively of somite xi.; the female 
opening lies between rings 22 and 23—that is, between the 
second and third rings of somite xii. 

The crop has a single undivided caecum, and the anus 
perforates the seventy-fourth or penultimate ring. The 
nephridiopores open in a paramarginal position in the second 
ring of the complete somite. Thirteen pairs of these pores 
were observed, but the examination of fresh material will be 
necessary before their full number can be determined. 

Dimensions. Approximate size, in alcohol, total length 
64 mm.; greatest width 8 mm. 

Hosts and Habitat . Of the two individuals examined, one 
was found at the Gregory Isles, Mergui Archipelago, Burma, 
and the other was taken in the estuary of the Bassein Biver, 
Buima, from Harpodon nehevens , a fish well known in a 
preserved state as the table delicacy “ Bombay Duck.” 

Family GlossosiphonidsB, 

Genus Helobdelh, B. Blanchard, 1896. 

Helobdella nociva , sp. n. (PL XI.) 

Description. Body claviform, with the head-region some¬ 
what dilated, without the dorsal scute which foims so con¬ 
spicuous a feature in more than one member of this genus. 
Anterior sucker with fine transveise ribbing on its inner 
surface* Posterior sucker small, less in width than half the 
gteatest width of the body. A water-colour drawing from 
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life, sent ■with the material by the late Dr. Annandale, shows 
a translucent body (tlnough which the dark contents of the 
digestive tract can be discerned), of a pinkish hue wheie 
thinnest, dull green in the thicker paits, with five brown, 
longitudinal, dorsal stiipes, of which one is median, and 
having the bluish-grey posteiior sucker rayed with white. 

Rings seventy. Ring 9 is the first to encircle the body, 
and so forms the first ventral annulus ; ring 68 is double at 
the maigins, but not entirely divided. 

The single pair of eyes lie in ring 4, 

Two dorsal pairs of papillae (all that could be made out in 
the individuals examined), situated one pair on either side 
of the median line, distinguish the middle or primary ring 
of each somite. Somite i. uniannulate, ii., iii., iv. biannulate, 
the nineteen somites v.-xxiii. complete with three rings. 
Somites xxiv.-xxvii. are represented by the six rings 65-70. 

The leproductive and alimentary systems are shown in 
PI. XL (the parts indicated by the dotted lines were not 
cleaily seen, owing to the defective state of the material). 

The ma’e genital orifice lies between rings 28 and 29— 
that is, between somites xi. and xii. The female orifice is 
separated from the male by two annuli, being situated 
between rings 30 and 31, in somite xii. 

The genital organs call for no special comment, with the 
exception of the ovaries, which are much coiled and very 
long, extending as far as somite xvi. 

The mouth opens within the anterior sucker a little in 
advance of the centre. The seven pairs of crop-caeca are 
somewhat lobed. The anus opens between rings 69 and 70, 
bein^ separated by one ring from the posterior sucker. 

Dimensions . Approximate size of largest individual—total 
length 7*5 mm.; gieatest width 1*5 mm. 

Host and Habitat . No host is recorded. The leeches 
examined came from two sources, some being found upon 
the stems of water-plants and on the under surface of Catma 
leaves dipping into the water in a small pond at Puri, Orissa, 
India, and others being taken from the under suiface of bricks 
and broken eai then ware pots in a tauk at Kidderpore, 
Calcutta. 


Genus Pjqacobdella, R. Blanchard, 1893. 

Placobdella undulata, sp. n. (PI. XII.) 

Description . Body elliptic-lanceolate, with the head-region 
somewhat dilated; in adult individuals there is a blight con¬ 
striction centred at the thirtieth ring, immediately behind the 
female orifice. Dorsal surface with a roughened appearance 
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due to the presence on each ring of numerous closely-set 
papillae. Posterior sucker ciicular or slightly oval, centrally 
attached, about equal in width to half the greatest width of 
the body. Colour faded in alcohol to a uniform buff hue. 

Rings seventy-one. Ring 2 is double at the margins., but 
not entirely divided. 

Somites i.-iv., which could not be plotted with certainty 
in the material examined, appear to be represented by rings 
1-6, which overlie the anterior sucker. Somites v.-xxiv. 
complete with three annuli, xxv. and xxvi. biannulate; 
xxvii. uniannulate. Rings 7 and 8, the fiist and second 
rings respectively of somite v., unite below to form the first 
ventral ring; somite v., therefore, is only triannulate dorsally. 

There is one preocular ring ; the single pair of eyes lie 
within annuli 2 and 3. 

Male genital orifice situated between rings 27 and 28—- 
that is, between somites xi. and xii. The female orifice lies 
two rings behind the male, in somite xii., between rings 29 
and 30. The anus opens between rings 70 and 71, thus 
being separated by one ring from the posterior sucker. 

The reproductive and alimentary systems are shown in 
PI. XII., and confoim in all important particulars to the 
general plan characteristic of this genus. The mouth opens 
in the usual terminal position; the salivary glands form 
paired compacted masses; the seven pairs of crop-caeca are 
moderately lobate ; the paired pouches of the stomach are 
somewhat less developed than usual. 

Dimensions . Appioximate size of the largest example— 
total length 17*5 mm.; greatest width 4 mm.; width of 
posterior sucker 2 mm. 

Host and Habitat . The leeches examined were collected in 
the Colombo Lake, Ceylon, and weie said to have been taken 
from Koraliya fi-h (Etroplus suratensis , Block). 

I am much indebted to Mr. Clifford Dobell, F.R.S., for 
the material upon which this species has been founded, 

PlacobdeTla fulva , sp. n. (PI. XIII.) 

Description . Body flattened, in extension claviform and 
very slender anteriorly. Upper surface of a bright reddish- 
yellow hue, having, in addition to the deep brown maikings 
described below, a conspicuous longitudinal median cream- 
coloured stripe and a pair of bioken marginal cream-coloured 
bands. Ventral surface white. Dorsally each ring bears a 
large median papilla, and these papillae form a prominent 
p\v corresponding to the median cream-coloured stripe. An 
intermediate and a marginal pair of papillse present on the 
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dorsal surface of the middle or primary ring of each somit 
are covered by deep brown spots which are connected longitu¬ 
dinally by paler brown lines. Head-region undilated and 
continuous with the body. Posteiior sucker small, centrally 
attached, not wider than half the gieatest width of the body, 
with paired cream-coloured rays. 

Rings 67. Ring 5 forms the posterior boundary of the 
anterior sucker and is the first to appear on the ventral surface. 
Ring 63 is doubled at the margins, but not entirely divided. 

Somites v.-xxii. complete with three annuli. 

The single pair of eyes lie within ring 2. there being one 
praeocular ring. 

The male genital pore is situated between rings 26 and 27 
—that is, between the first and second annuli of somite xi.; 
the female pore opens between rings 28 and 29—that is, 
between somites xi. and xii. 

The anus lies between rings 66 and 67, being separated by 
one ring fiom the posterior sucker. 

[The accidental destruction of the two individuals upon 
which this species is founded prevented the complete investi¬ 
gation of the internal features.] 

Dimensions . Approximate total length 13 mm.; approxi¬ 
mate greatest width 2 ram. 

Hosts and Habitat. The leeches examined were found on a 
dead Unio shell at the edge of a stream at Purulia, Maubhuin 
dish, Chota Nagpur div., Bengal. 

Paraclepsis, gen. nov. 

Glossosiphonidce of medium size> with three pairs of eyes . 
Complete somite formed of three rings . Mouth-openings sub - 
terminal , leaving the anterior suclcer imperforate. The crop , 
which has more than seven pairs of lateral diverticula , extends 
in front of the genital apertures , though not so far forward as 
in Hemiclepsis. 

The two species representing this new genus possess a 
curious combination of features, viz., the three pairs of eyes 
usually seen in Qlossosiphonia , a subtermiual mouth-opening 
which closely approximates in position to the mouth-opening 
seen in Placobdeda , and an extension of the crop anterior to 
the genital orifices, largely resembling the same feature 
occurring in Hemiclepsis , although the development is not 
carried to the same degree. 

Paraclepsis prcedatrix, sp. n. (PI. XIV.) 

Body ovate-acuminate, smooth below, with a roughened or 
crustaceous dorsal surface due to numerous small papillae 
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closely set on every ring. A series of larger dorsal papillae 
are present on the middle ring of each somite, and these 
consist of three pairs, occupying respectively a paramedian, 
an intermediate, and a paramarginal position. The head- 
region is separated from the rest of the body by a slight 
constriction. 

I am indebted to the late Dr. Annandale for the following 
description of the coloration of a living example of this species 
collected by him:—“Semiopaque pinkish white, profusely 
ornamented with dull green pigment-cells on the dorsal 
surface. On the anterior and posterior thirds of the body 
these cells formed a broad and somewhat irregular longitu¬ 
dinal band interrupted along the middle by a colourless line; 
a transverse colourless line ran across the body just behind 
the ‘head/ which was profusely covered with green pigment- 
cells. On the middle of the body the pigment-cells were 
arranged in a comparatively narrow stripe, still interrupted 
longitudinally, but giving rise to transverse bars which were 
expanded and proliferated at their free extremity in such a 
way that a kind of network was produced. The posterior 
sucker bore faint radiating green lines.” . 

‘ Anterior sucker with the characters of the genus. Poste¬ 
rior sucker centrally attached and rather less in diameter 
than the greatest width of the body. It bears a series of 
aubmarginal papillae. 

Bings 73', of which two are praeocular. Bing 71 is double 
at its margins, but is not divided throughout. 

Somites i., xxiv., xxv., xxvi., and xxvii. biannulate; 
ii. uniannulate; the twenty somites iv.-xxiii. complete with 
three rings. 

The three pairs of eyes are disposed in two subparallel 
rows. The first and second pairs lie respectively in rings 
3 and 4 ; the third pair, separated from the others by the 
space of two annuli, lie in ring 7. 

The male genital orifice is situated between rings 29 and 80 
—that is, between somites xi. and xii.; the female orifice lies 
two rings behind tire male* between rings 31 and 32, in 
somite xii. 

The reproductive organs and alimentary tract are repre¬ 
sented schematically in PI. XIV. Large vesiculm seminales 
connect the vasa deferentia with the ejaculatory canals, and 
descend to about the fifteenth somite. Having reached its 
lowest point, each vesicula returns upon itself, and the 
ascending and descending portions are closely united for a 
considerable distance. Five pairs only of testes could be 
found in the material examined. The ovaries consist of 
sitftple sacs. The crop arises between somites x. and 
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xi. Its anterior portion expands bisym metrically, but some¬ 
what irregularly, and it is not until the twelfth somite is 
reached that the typical Q-lossosiphonid type of diverticula 
appear. 

The salivary glands take the form of compact bunches 
closely lesembling the same features in Placohdella . 

The anus opens between the seventy-second and the last 

rin £\ 

Dimensions . Large individuals (in alcohol) attain a length 
of about 15*5 mm. and a width of about 4 mm. 

Hosts and Habitat . The only host noted is Emyda vittata, 
Peters, and the leeches were found either upon their host or 
in ponds or pools fiequented by this fie&h water toitoise. 
The material was collected in various places in Northern, 
Southern, and Eastern India. 

Pamdepsis vulnifera , sp. n. (PI. XV.) 

The general form of this species resembles that of Para - 
clepsis pr&datrix , with the exception of the head-region, w liich 
is continuous with the body and not separated fiom it by a 
posterior constriction. The condition of the material was 
unfavourable for the obseivation of colour and papillae. 
Posteiior sucker small, centrally attached, and less in diameter 
than half the gieatest width of the body. 

Rings seventy. Rings 2 and 69 are doubled at their 
margins, but not entirely divided. Rings 7 and 8 unite 
below to form the first ventral ring. 

The first somite is uniannulate, and the second is repre¬ 
sented by the anterior part of ring 2, containing the first pair 
of eyes. Somite in. includes the posterior part of ring 2 
together with ring 3. The twenty somites iv.-xxiii. aie 
complete with three lings, and xxiv.-xxrii. are represented 
by the last seven rings. 

The three pairs of eyes are disposed in two subparallel 
rows. The small and circular first pair are closely appioxi- 
m&ted in the anterior part of ring 2 ; the second and larger 
pair lie in the posterior part of the same ring, and the third 
and laige&t pair are situated somewhat wider apart in ring 5. 

The male geni'al orifice opens between rings 27 and 28— 
that is, between somites xi, and xii.; the female orifice is 
separated by two rings from the male, and lies between 
rings 29 and 30, the second and third rings of somite xii. 

The reproductive and alimentary systems are shown in 
PI. XV. The large vesiculsa seminales seen in P. pne- 
datrix are absent, but the salivary glands and crop bear a * 
close lesemblance to the same features in the latter species. 
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The crop arises in the anterior part o£ somite x. The anus 
lies between rings 72 and 73, being separated by one ring 
from the posterior sucker. 

Dimensions . Approximate length 14 mm.; approximate 
width 8 mm. Living individuals probably attain a greater 
length. 

Host and Habitat . The leeches examined were taken from 
the branchial chambers of freshwater crabs ( Paratelphusa sp.) 
at Mauganaltur, Tanjoie District, Madras. They had been 
sent by Mr. Ballard, Government Entomologist, Madras 
Province, to Dr. Guy A. K. Marshall, (J.M.G., Director of 
the Imperial Bureau o£ Entomology (Colonial Office), who 
was good enough to place the material at my disposal* 


EXPLANATION OF TIIE PLATES. 

Plate IX. 

Pontobdella loricata, sp. n. Diagram showing external features of the 
dorsal surface. Somites numbered iu Roman and rings in ordinary 
figures, an., anus. 


Plate X. 

Pontdbdella aculeate , sp. el Diagram showing external features on the 
left of the dorsal and on the right of part of the ventral surface. 
Somites numbered in Roman and rings in ordinary figures, p.s., pig¬ 
ment-snots; mth., mouth-opening; an., anus; np. } position of 
nephridiopores on ventral surface. 

Plate XT. 

Helobdella nociva , sp. u. Diagram showing external features and the 
reproductive and alimentary systems. Somites numbered iu Roman 
and rings in ordinary figures, mth., mouth-opening; prb., proboscis ; 
sal.g., salivary glands; ej.c., ejaculatory canal; tp., terminal portion 
of ejacul dory canal; rns.d vas deferens; 1. 1, t 6, first ana sixth 
pairs of testes; ov., ovary (shown oil one side only for the sake of 
clearness); cr. 1, cr. 6, first and Bixth pairs of caeca of the crop ; 
st., stomach; int,, intestine; an., anus. 

Plate XII. 

Piacohdella undulata , sp. n. Diagram showing external features, repro¬ 
ductive system, alimentary tract, aud nerve-ganglia. Somites 
numbered in Roman and rings in ordinary figures, mth mouth; 
prb., proboscis; snl.g., salivary glands; cr. 1, cr. 7, first ana seventh 
pairs of crop-cmca; st., stomach; int, intestine; an., anus; 
ej c., ejaculatory canal (shown only on one side for the sake of 
clearness); tp., terminal portion of ejaculatory canal; v.d., vas 
deferens; t.l, t. 6, first and sixth pair of testes; op., one of the 
ovaries; a.g.m., anterior ganglionic (circumcesophageal) mass: 
P-tf-m-f posterior ganglionic mass; gang., a ganglion of the ventral 
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Plate XIIL 

Plac'd della fidca , sp. n. Diagram showing external feature*, digestive 
tract, and ner\e-ganglia. Somites numbered in Roman and rings 
in ordinary figures. t.p., intermediate papilla; m.p marginal 
papilla; mth., mouth; pr.s., proboscis sheath; cr., crop; st , stomach; 
ini ., intestine; an,, anus; gn ganglion of the ventral chain. 

PUTS XIV. 

Pararlepm preedatrix , sp. n. Diagram showing external features, repro¬ 
ductive system, alimentary tract, and ventral nerve-ganglia. Some 
of the paired organs are shown on one side only, in order to obtain 
clearness. Somites numbered in Roman and rings in ordinary 
figures, mth., mouth-opening; prb., proboscis; sal.y., salivary 
glands; cr,, crop; at., stomach; inf., intestine; an., anus; 
ej.c., ejaculatory canal; t.p., terminal portion of the same; ves.sem., 
vesicula seminalis; vas.de/ I, vas deferens; te. 1, te. 5, first and fifth 
pairs of teste*; a.g.m., anterior ganglionic mass; p.g.m posterior 
ganglionic mass; gang,, a ganglion of the ventral chain. 

Plate XV. 

Paraclepsis vulnifera, sp. n. Diagram showing external features, repro¬ 
ductive system, and alimentary tract. Somites numbered in Roman 
and rings in ordinary figures, mth., mouth-opening; prb., proboscis; 
sal.g., salivary glands; cr., crop; st., stomach; int. f intestine; 
an., anus; ej.c., ejaculatory canal; t.p., terminal portion of ejacu¬ 
latory canal; vas.d., vas deferens; or., ovaTy (one ovary only is 
shown, for the sake of clearness); gang., a ganglion of the ventral 
chain. 


L .—On a new Asterias from Chile . 

By Emilie Goldschmidt. 

In the collection of the u Zoologisch Museum'’of Amster¬ 
dam I found a large, not yet described, Asterias, collected 
by Captain Terwiel off the coast of Chile. 

The description of this single specimen, preserved in 
spirit, and which I propose to call Asterias {Smilasterias) 
terwieli , is as follows :— 

Five arms. jR=222 mm.; r=38 mm. ; R : r=S, 8. 

Breadth of arm at base=42 mm. 

Arms flattened, tapering gradually, rather narrow at 
the end (compare fig, 1). Disk flattened, even somewhat 
depressed. 

The armature of the adambulaeral plates (compare fig. 2) 
consists of three spines, closely placed at the base, radiating 
apart; the inner, the thinnest, is extending into the ambu¬ 
lacra! groove and is slightly turned upward. The spines 
are truncate at the tip, the outer somewhat compressed in 
a sense perpendicular to the groove (the long side of the 
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spine being parallel with it), with a dark colouring near the 
tip. At both sides of these spines may be found some small 
and fine spinelets. 

Fig. 1. 



Abactinal aspect. } nat. size. 



Portion of actinal side of arm. About nat. size. 

Immediately external to the adambulacral plates follows 
another series of plates, each plate bearing 4 or 5 spines, 
Tbefce spines form one transverse row with those of the 





adjacent adambulacral plate, but they are stouter, broader, 
more compressed, with a darker colouring near the tip, 
truncate, and haring a slightly marked groove along the 
outer (aboral) side. Outward they become shorter and 
broader still, the outer spine(s) is (are) short and very 
broad, spoon-shaped, darkly coloured at the concave (aboral) 
side. These spines, too, are accompanied by rather small 
spinelets, which may surround each spine separately and 
are very closely placed around the aboral side of the outer 
spine(s), so as to form a kind of paxilla. 

This series of plates is separated from the nest by a rather 
narrow row of papulae. 

Then follows another series of plates, each plate bearing a 
paxilla. 

On the arm-sides the paxillae are arranged in regular rows, 

Fig. 8. 



Poition of abactinal side of aim. About nat. size. 

alternating with the papular rows, the plates forming a 
regular network, in the meshes of which the papular areas 
are to be found. Of these series the first (about 5 or 6), 
beginning at the angle of the arms, do not reach the arm- 
end (the venwo-lateral series ?); they are followed by some 
(2 to 4) complete series (the dorso-lateral ones), which, 
however, become indistinct at the arm-tip. On the middle 
of the arms (compare fig. 3) and on the disk the arrangement 
of the network is irregular and the papular areas are but 
small. On the middle of the disk they are still more re¬ 
duced, the paxillm beiug very closelj placed. Consequently 
the madreporic body is not conspicuous. 

All skeleton-parts—the paxillse, as well a& the plates—are 
covered by a thin brownish-black epithelian membrane. As 
a rule, it does not cover the papular areas, this being due 
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perhaps to a contraction of the membrane in preserved 
state. 

The number of the spinelets forming a paxilla varies 
mostly from 10 to 15, on the middle o£ the arms and on 
the disk it may even surpass 40; the outer are somewhat 
flattened, one or more of the inner are much stouter and a 
little longer than the others, and ending in a blunt, slightly 
rounded tip. Pedicellarise were not to be found. 

As to the ambulacral feet they are yellow-coloured and 
very long. 

Except for the feet, the adambulacral armature, and the 
papular areas, the colour of the animal is brownish black. 

As to the relation with other Asteriidse it seems to me 
that, at least with regard to the adambulacral armature, 
there is a resemblance with the subgenus Smilasterias . 
Sladen gives the definition s “Armature of the adambulacral 
and infero-marginal plates consisting of flattened spines, 
forming transversely or obliquely placed combs/’ But 
comparing his figures of the spines in two species of Smil - 
asterias (* Challenger,’ plate C ii. fig. 6 and plate C iii. fig. 2), 
it strikes at once that the flattening of the spines is just in 
the other sense there than it is by Asterias terwieli , the long 
side of the spines being perpendicular to the groove there, 
while it is parallel with it here* Lastly, I do not think 
there are important points of resemblance with any other 
subgenus of the genus Asterias . 

Amsterdam, July 1024. 


LI .—Descriptions of Two new Species of the Genus Nygmia 
(Liparidae)/r<m East Africa . By W. H. T. Tams. 

(Published by permission of the Trustees of the British Museum.) 

EFygmia sericaria , sp. n. 

(J. Palpi not longer than the diameter of the eyes; first 
segment not longer than broad, second segment sligntly 
longer and stouter than third, the second and third together 
1 mm. long ; colour orange (ill.), the third segment with 
some lighter scales. Antennae with shaft cream-coloured 
(XVI.), pectinations clay-coloured (xxix.). Head with vertex 
cieam-coloured, frons light orange-yellow (ill.), deeper at 
sides, eyes surrounded by orange hair-scales, and below the 
jtodpi a distinct beard, orange in front, lighter below and 
feahind* Thorax cieata-colour and ivory-yellow (xxx.) 
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mixed, abdomen above ivory-yellow ; pectus and underside 
of abdomen ivory-yellow, the anal tuft enriched to Naples 
yellow (xvi.). Fore legs with the coxae orange in front; 
femoia ivoiy-yellow shaded inwaidly with light orange- 
yellow; tibiae light orange-yellow shaded inwardly with 
oiange, distally white, outwaidly the long hair light orange- 
yellow to ivory-yellow, with long ivory-yellow to white hair 
behind; tarsi cream-coloured, paler behind. Mid and hind 
legs with less long hair and with much less orange shading. 
Fore wings almost white, glossy, with the costa, veins, and 
fringe cream. A rounded orange-rufous (II.) spot at the end 
of the cell and four orange-rufous spots subterminally, 3 mm. 
from margin of fringe, of which one, very small, lies between 
veins R 4 and R 5, a larger one between veins R 5 and il/T, 
and two somewhat larger, roughly wedge-shaped, closely 
approximated spots lie near the tornus, one on each side of 
the anal vein. Hind wings like fore wings, but with lighter 
fringe and without spots. Underside of wings like upper- 
side, fore wings without spots. 

Expanse 42 mm. 

? . Like male, but with a large compact anal tuft of 
cinnamon-brown (xv.) hair-scales. 

Expanse 50 mm. 

Holotype c? and allotype ? : Kenya Colony, Nairobi ( T, J. 
Anderson ), 1924. Paratypes: 7 $ $ and a $ , of likeoiigin. 

The holotype, allotype, and five paratypes, in all five <? $ 
and 2 ? ? , have been generously presented to the British 
Museum by Mr. T. J. Anderson, Government Entomologist, 
Kenya Colony, through the Imperial Bureau of Entomology. 

The larvse of the moth make nests of silk on the native 
trees at Nairobi, but no investigation into the nature and 
quality of this silk has yet been made. 

Nygmia neavei , sp. n. 

Palpi very shoit, being (denuded) only f mm. long; 
colour of scales light orange-yellow (ill.) at base to orange 
(il.) at tip. Antennae with the shaft whitish tinged with 
cartiidge-buff (XXX.), the pectinations clay-colourel (xxix.). 
Head with vertex whitish, irons cream-coloured (xvi.), in 
the middle tinged laterally with light orange-yellow (in.). 
Thorax, pectus, and abdomen ivory-yellow or cartridge-butf 
(xxx.), sometimes witli deeper tints (cieam-colour) at the 
sides of the abdomen and in the anal tuft. Fore legs with 
the coxae whitish behind, light orange-yellow to oiange in 
front ; femora whitish, tinged on inner side with light 
orange-yellow ; tibias whitish behind, in front light orange- 
yellow strongly shaded with oiange on inner side; tarsi 
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whitish and light orange-yellow mixed. Mid and hind legs 
whitish to ivory-yellow, with only slight tinting of light 
orange-yellow. Fore wings almost white, glossy, with the 
costa near the base tinged with light orange-yellow, and with 
a faint tinge of cartridge-lniff or ivory-yellow along the costa, 
on the veins, and at the base and termen of the wings. At 
the end of the cell there is an orange-rufous (il.) spot, and 
there is a subterminal series of seven interneuial orange- 
rufous spots—four above vein M 3 and three below vein Cu 1 
—there being no spot between these two veins. The spot 
between veins R 5 and Ml is often small, and occasionally 
only represented by a few scales. Sometimes a few light 
orange-yellow to orange-rufous scales occur amongst the 
fiinge of the inner margin postmedially or subterminally. 
Hind wings glossy, almo&t white, with the veins, termen, and 
inner margin tinged with cartridge-buff or ivory-yellow. 
Underside cf botli wings glossy, almost white, tinted as oil 
upperside, and with a strong shading of light orange-yellow 
at base of costa of fore wings; no spots. 

Expanse 36-40 mm. 

? . Like male, but white, with only the faintest traces 
of the light orange-yellow colouring round the mouth-parts, 
fore legs, and underside of base of costa of fore wings. Anal 
tuft sepia (xxix.). 

Expanse 38-43 mm. 

Holotype $ and allotype ? : Nyasaland, Mlanje Plateau, 
6500 feet, November 11th, 1913 ( S . A . Reave). 

Paratypes: 23 <J $ and 11 ? ? from the same source, 
with dates varying from November 10th to 13th, 1913; 
another ? from the same collection, labelled December 17th, 
1913 ; and 1 $ from N.W. Rhodesia, Solwezi, January 1918 
(//. C. Doll man). 

The numbers in brackets (n. etc.) refer to the plates of 
colours in Ridgway’s * Color Standards and Color Nomen¬ 
clature,* 1912. 


LIL— On a new Ammonite (Engonoceras iris, sp. n.) from 
the Gault of Folkestone. By L. F. Spath, D.Sc., F.G.S. 

While collecting in the Gault of Folkestone this summer, 
the writer was fortunate in finding an ammonite which 
belongs to a family (Engonoceratidse) hitherto believed to be 
absent from the Cretaceous strata of this country. The 
genus Engonoceras , in fact, is typically American, and only 
fbfow isolated examples of related genet a are kuowu from 
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the Old World. The new ammonite, therefore, is important 
for correlating American Albian deposits with the type- 
succession of the English Gault, and it seems desirable to 
give a preliminary account of this discovery of the only 
known Biitish P&eudoceratite. 

The specimen was found on those clay-reefs on the fore¬ 
shore of East Wear Bay, below the Warren, that Pi ice* 
had referred to as “ faulted in great confusion, many of the 
beds being mixed up together.” In the writer’s “Repoit of 
an Excursion to Folkestone ” f it was mentioned that these 
reefs afforded excellent opportunity for collecting to those 
familiar with the succession in the cliffs, and for some time 
now, paitly with the help of giants from the Royal Society, 
I have searched the beds between tides with the view of 
accumulating unequivocal mater al for description in my 
< Monograph of the Gault Ammonoidea 9 (Palceontogiaphical 
Society). As an indication of the rarity of some of the Gault 
ammonites it may incidentally be mentioned that, while 
occasionally coming across new specie*, I have not yet been 
able to find, even loose, a single example of a Phylloceras or 
a Desmoceras —genera described in the fiist part of the 
Monograph. 

The ammonite here discussed was found loose on clays of 
the lower cornutus- zone (beds V.-VI. of Price) with the 
delaruei-zone (bed IV.) following confoimably oil one side, 
whereas on the other a mass of the rather banen clays of 
Price's bed III, abruptly cut off the succession. The com¬ 
paratively rare ammonites of this “crab-bed" (to be sepa¬ 
rated as a niobe-z one fioni the mtermedius-zonz below, when 
its distinctive form is described) resemble the new species in 
being very fragile; but so are the far commoner fossils of the 
earlier part of the delaruei-zone and those of the lower cor- 
nutus- zone. From the mode of preservation it seems 
probable, therefore, that the new ammonite belongs to the 
bed (lower comutus* zone) on which it was found, and, in 
any case, it can safely be desciibed as of Middle Lower 
Gault (Anakoplitan) age. 

Pending a detailed description of the new form in one of 
the future parts of the Gault Monograph, it may brietiy be 
stated that at a diameter of about 55 mm. the (fiaguientarj) 
specimen is completely septate, and it was thus originally of 
considerable dimensions. The periphery is narrowly bicaii- 
nate and distinctly concave, at least on the earlier whoil. 

* " Gault of Folkestone,” Quart. Joum. Geol. Soc, vol. xxx, p. 342 
(1874). 

t Proc. Geol. Assoc, vol. xxxiv. p. 70 (1923). 

Ann . <& May . JS\ Hist . j$ei\ 9 VoL xiv. 33 
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The sides are flat and the test is ornamented merely with 
faint, first proisi-, then rursi-radiate lines o£ giowth that tend 
to unite in bundles near the umbilicus, without, however, 
foiming definite nodes. In periphery and flat sides the new 
ammonite thus resembles Protengonoceras galbi (Boehm), 
H} att *, but in suture-line it is closer to Engonoceras (type: 
E. pitrdenale, v. Buch sm, in Hyatt) or to Metengonoeeras 
(type: AT. inscriptam, Hyatt f), though the latter genus 
differs in sharpening o£ the venter. Apart from Engono¬ 
ceras ( Protengonoceras ?) pedemale (v. Buch), emend. Boehm J, 





Engonoceras iris, sp. n. Lower Gault of Folkestone (probably 
lower cornutus^zone). 

a, b, side and peripheral \iews of fragmentary holotype, somewhat 
diagrammatic; c, external suture-line (x 3*5). E=s external lobe; 
L [= L(/i ? L, l 9 ) ?]=lateral lobe P ; A 1-3 and Ui-n? not determined. 


non Hyatt, with closely similar suture-line, Enyonoceras 
gibbosum , Hyatt §, and especially E\ uddeni (Cragin)* Hyatt (|, 
may be mentioned as comparable species. Engonoceras 

* “ Pseudoceratites of the Cretaceous,” Monogr. TJ.S. Geol. Suit. 
to1. xliy* p. 163, pi. xvii. figs. 10-20 (1903). 

t Ihid, p. 180, pi. xx\i. tigs. 1-8 (lectotype). 

J u tiber Ammonites Pedernalis, v. Buck,” Zeitschr. Deutsch. Geol* 
Ges. Vol, L pp. 188-4, pi. v. figs. 1, 2 (1898). 

§ Lot i. <■#. p. 171, pi. xxiL figs. 6-8 only (1903). 

ft u Paeudoeeratites of the Cretaceous,” Monogr, U.S, Ged. Sury, 
'tel xfit. pL sax* figs. 1-0 (1903). 
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thoma$i\ Pervinquifere *, with equally smooth and flat sides, 
differs in suture-line and wider ventral area, and was recorded 
from the Cenomanian of Tunis. 

As Pseudoceratites are commonly supposed to illustrate 
the decline of a weakened ammonite tribe and its return to a 
“ primitive ” condition, it ought to be pointed out that the 
numerous elements of the suture-line of Engonoceras recall 
the acme of ammonite specialization in the Trias. The new 
form here described in this respect resembles Indoceras 
baluchistanense , Noetling, the youngest of all ammonite 
genera, with seventy-five lobes and saddles in its suture-line 
and showing no geratologous characters f- It may also be 
mentioned here that Salfeld} considered Engonoceras to be a 
direct offshoot of the primitive radical Phylloceras } though 
the wiiter has shown that a similarly “lituid” internal lobe 
in, e. g., Hysteroceras binnm (Sowerby), var. §, or Psilo - 
phyllites hagenoioi (Danker) ||, may result from reduction of 
an originally fairly complex element. 

Correlation of American deposits with the European 
Albian is still very uncertain, and the ages of the Engono - 
cmw-bearing strata are not definitely known. The typical 
European Grault successions are characterized by ammonite 
faunas with a profusion of Hoplites or forms at one time 
considered to be ei boreal” types, whereas with regard to the 
dominant ammonites of the warmer seas the wiitei If stated 
only last year :— Hypengonoceras , like the earlier Engono¬ 
ceras and other Pseudoceratites, or like the persistent radical 
stocks Phylloceiatidse and Lytoceratidse, in general did not 
penetrate into the areas of temporary transgressions where 
the rapidly modifying [i. e trachyostracous] derivatives of 
these two * stenothermal , families enormously increase.” 
As in other cases in which difference of ammonite faunas is 
due meiely to difference of province and not to diffeience in 
date of existence, there are ammonites common to the two 
regions—namely, Dipoloceratidic, with almost world-wide 

* “ fitudes de Palt§nntolojpe Tunisienue.—I. CSplialopodes des Terrains 
Smmdaires.” Carte G6ol. Tunisia, p, 202, pi. ix. figs. 6 a, b, text-fig. 77 
(1007). ' 

f See Spath, L. F.,“Notes on Ammonites ,'" Geol. Mag. p. 33 (1010). 

t **IJher die Ausgestaltung der Lobenlinie bei Jura- und Kreide- 
Ammonoideen, 1 ’ Naehr. K. Ges. Wiss. Gottingen, Math. Phys. Kl. p. 8 
(1919). 

§ See Spath, L. F., “ Monograph, of the Ammonoidea of tlie Gault,” 
Pal, Soc. vol. for 1921, p, 10, text-fig. 1 h (1923). 

11 Spath, L. F., 44 The Ammonites of the Blue Idas,” Proc. Geol. Assoc, 
vol. xxxv. text-fig, 12 (1924). 

U w On the Ammonite Horizons of the Gault and Contiguous De¬ 
posits.”—Appendix IL Summary of Progiesb for 1922, Mem. Geol, Suiv. 
p. 145 (1923), 
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distribution, and Lyelliceratidsa. Thus, “ Engonoceras c£. 

S demale (v. Buch), Hyatt” recorded by Bose* from 
exican beds witli Oxytropidoceras chikuahuense , cannot be 
o£ Yraconnian age as claimed by that author, but is probably 
of Lower Gault ( delaruei ) age, Engonoceras stolleyi (Boehm), 
quoted by B<5se from the same beds, is close to several species 
of Engonoceras recorded by Hyatt from the Comanche Series 
of the Fredericksbuig Group, and E. gibbosum, Hyatt, Loin 
the Goodland Limestone, may be of slightly earlier age 
( dentatus-intermedius-zones ), to judge by the associated 
OxytropidoceraSn Still earlier Albian species of Engono¬ 
ceras have been recorded from the Walnut Seiies of the 
Fredericksburg Division, 

On the other hand, Upper Albian forms o£ Engonoceras 
occur in the Duck Creek Marls (orbignyi-zone?) , the Denton 
{(pquatorialis ?), Weno, and Pawpaw Divisions (studeri- 
dispar-zones), all regarded as Cenomanian by Adkins t- 
Many o£ these Engonoceras , however, have not yet been 
studied in sufficient detail, so that it is impossible to state 
whether the Lower Cenomanian Engonoceras from the Gray¬ 
son Formation, recorded by Adkins and Winton and the 
Lower Gault forms here discussed really belong to one genus. 

The Lower Gault Amaltheus d*rayi, de Loriol§, with a 
suture-line far less ceratitic than the suture-lines of Engono - 
ceras, P rot engonoceras, and Metengonoceras , and different 
from that of hypengonoceras , will have to he separated as a 
new genus—PAKENGONOCERAS, gen. nov.,—and SpJieno - 
discus cLpedernalis (v. Buch), Grossouvre l|, fiom the Upper 
Ctnomaman of fcJninte Croix, near Le Mans, probably belongs 
to Epexgonocebas, gen. nov,, proposed for Hyatt’s “Met- 
engonoceras ” from the Eagle Ford Shales If. 

It thus appeal's that Engonoceras iris is the only European 
species of this genu^ and that Grossouvre's Upper Ceno¬ 
manian and de Loriol’s Middle Albian forms are the only 
other European members of the family Engonoceratidae. 

* u Monografia Geologica y Paleontologies del Oerro de Muleros,” 
Bol. Inst. Geol. Mexico, no, 25, p. 82, jjl xi. figs. 1-3 (1910). 

t “ The Weno and Pawpaw Foxmations of the Texas Comanchean,” 
Cniv. Texas Bulletin, no. 1856, p. 10 (1918). 

f “ Palaeontological Correlation of the Fredericksburg and Washita 
Formations in North Texas,' 1 Cniv. Texas Bulletin, no, 1945, p. 31 (1919). 

§ u Ftudes sup la Faune des Couches du Gault de Cosne (Nifcvre) " 
M&n. Soc, Pal. Suisse, vol. ix. p, 7, pi. i, (1882). 

(I “ Ammonites de la Ciaie SupSrieure,” Rech. Craie Supdr. ii., Pal.. 
lT6m. Carte Gdol. D4t. France, p. 140, text-fig. 68 (1893). 

11 Hyatt, loc. cit, pp. 184-7 (1903); tj pe to be E, dumbli (Cragin), Hyatt, 
p. 185, ph xxvii. figs. S-14. See sIbo opath, u Cretaceous Ammonoidea 
Tr?na. Roy, Soc, Edinburgh, vol hii, pt, i, no. 6, p. 112 
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LIIL— On anew Species of Crocidura from Stilly . 

By Martin A. 0. Hinton. 

(Published by permission of the Trustees of the British Museum.) 

Mr. W. N. Blair has very kindly presented to the British 
Museum a small shrew which he was fortunate enough to 
capture upon an uninhabited island during a recent visit 
to Scilly. This specimen turns out to be of unusual interest, 
representing, as it does, a new species of Crocidura 9 a genus 
not hitherto known to exist in the British Isles. Daring the 
last twenty-five years I have studied a very large number of 
fossil shrews obtained from many parts of Britain and from 
many diffeient deposits, ranging in time between the late 
Pliocene (Cromerian) and the Holocene. Large collections 
of lecent shrews obtained from various parts of the mainland 
of Britain, Ireland, and from many of the smaller islands 
around our coasts have also been studied. Without exception 
all this material, fossil and recent, belongs to the brown¬ 
toothed genera Sore# and JFeoniys, 

White-toothed shrews of the genus Crocidura have, of 
course, a wide distribution throughout Africa and the warmer 
portions of Europe and Asia. Eastwards they range to the 
Malay Aichipelago, while westwards they reach the Atlantic 
coast of Euiope, the Channel Islands, and, as Mr. Blair's 
discovery now shows, the Scillys. It is interesting to note 
that while the species inhabiting the Channel Islands (Alder¬ 
ney and Guernsey) is apparently indistinguishable from 
<7. russula , a widely distributed species in Central and 
Southern Europe, that now obtained from Scilly is more 
nearly related to the two other continental species C. leucodon 
and (J. mimula, although it cannot be identified with either, 

Crocidura cas&iteridum , sp. n. 

A dark-coloured species with skull and teeth essentially as 
in 0 . leucodon and C. mimula . 

Size medium (hind foot 11*5 mm.; condylo-basal length 
of skull 17), 

Fur soft-and full. General colour (specimen in spirit) 
dark giey above, passing insensibly into a paler ashy grey 
below. Ears concolorous with head and back. Hands and 
feet each with six pads as usual, whitish grey above. Tail 
indistinctly bicoloured, brownish grey above, whitish grey 
below; clad with slioit stiff hairs which do not completely 
conceal the amrulations, and furnished throughout with a fair 
number of scattered longer hairs. 

Skull most closely resembling that of (7* mimula , though 



510 On a new Species of Crocidura/rom Scilly. 

slightly longer and narrower ; outer wall of anteorbital canal 
similarly narrow and brain-case similarly flattened in both 
species. Dentition consisting of the twenty-eight completely 
white teeth characteristic of the genus ; the individual teeth 
agreeing with those of C. leucodon and C . mimula in general 
form. Of the three upper unicuspids the anterior is the 
largest and the second the smallest, as in the related species. 
The posterior unicuspid is distinctly larger than the second 
and its crown is taller than in either mimula or leucodon, its 
point overtopping that of the anterior basal cusp of p 1 and 
rising distinctly above a line connecting the latter cusp with 
the summit of the basal lobe of the first incisor. Mandible 
and mandibular teeth without special peculiarities, the 
anterior small tooth, or canine, long and low-crowned as in 
G. leucodon. 

Dimensions of type (measured after a short immersion in 
spirit):—Head and body 58 mm.; tail 33 ; hiud foot 11*5 ; 
ear from meatus 7. 

Skull-measurements :—Condylo-basal length 17 mm. ; 
condylo-incisive length 18 ; zygomatic breadth 6; lachrymal 
breadth 4*3; breadth of brain-case 8’5 ; depth of brain-case 
(median) 4’7 ; maxillary tooth-row (entire) 7*9. Mandible 
9*4 ; mandibular tooth-row (entire) 7*1. 

Type. Adult male (teeth moderately worn) in spirit. 
B.M. no. 24. 8. 12. 1. Collected in the Scilly Isles in 
August 1924, and presented to the British Museum by 
Mr. W. N. Blair. 

Hah. Scilly Isles. 

Blair’s white-toothed shrew presents us with an interesting 
combination of the characters found in the two related conti¬ 
nental species, C. leucodon and C. mimula . In size and 
skull-structure it resembles the latter species, while in the 
colour of its back and in the form of the lower canine it agrees 
with the former. It lacks, however, the strongly marked 
bicoloration of leucodon , ana its tall-crowned posterior upper 
unicuspid tooth is peculiar. 

Apart from JRattus rattus , i?. norvegicus, and Mu$ musculus , 
the three species introduced by human commerce, only four 
small mammals have hitherto been known to exist upon the 
Scillys. These are two bats ( Pipistrellus pipistrellus and 
Plecotus auritus ), the long-tailed field-mouse {Apodemus 
sylvaticus)) and the pygmy shrew (Sorex minutus) recorded by 
Chubb. In the light of Mr. Biair’s discovery, the latter 
record now requires confirmation. It is to be hoped that the 
islands will be carefully searched for small mammals. They 
ought to harbour a vole, and if one is found it should prove 

fee of considerable interest. 
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PROCEEDINGS OF LEARNED SOCIETIES. 
GEOLOGICAL SOCIETY. 

May 21st, 1924.—Dr. J. W. Evans, C.B.E., F.R.S., 
President, in the Chair. 

Mr. Gael Adolph Susshilch, F.G.S., delivered a lecture on 
the Geological History of South-Eastern Australia, 
with special reference to the Carboniferous and Per¬ 
mian Periods. The Lecturer pointed out that rocks of definite 
Archaeozoic age occur only over a limited area in the western part 
of the State; they contain the important silver-lead-zinc ore- 
deposits of the Broken Hill District. Proterozoic strata are limited 
also to the same area; these contain glacial tillites which have 
usually in the past been considered Cambrian, but they are 
probably of pre-Cambrian age. No undoubted Cambrian strata 
are known to occur in New South Wales. 

Ordovician strata are very extensively developed, both in New 
South Wales and in Victoria: they consist mainly of claystones 
with some fine-grained sandstones, and contain an abundant 
graptolite-fauna. Both Lower and Upper Ordovician strata are 
found in Victoria, but so far only the latter have been identified in 
New South Wales. 

Silurian strata are developed over extensive areas in New South 
Wales, particularly in the southern and central parts of the State, 
and extend also through the centre of Victoria; in addition to 
claystones, there is a considerable development of limestones, indi¬ 
vidual beds ranging up to 550 feet in thickness. An abundant 
coralline fauna is preserved in these limestones, and there are also 
many brachiopods and hydrozoa. 

The sea appears to have retreated from the land at the close of 
the Silurian Period in South-Eastern Australia, but renewed trans¬ 
gressions of limited extent took place early in the Devonian Period. 
The sedimentation which took place in these areas in Lower and 
Middle Devonian times was accompanied by very extensive de¬ 
position of lavas and tuffs, this being one of the important 
volcanic epochs of South-Eastern Australia. Thick coralline 
limestones were also deposited during that age. Important 
crustal movements took place at the close of Middle Devonian 
times, followed by an extensive transgression of the sea in New 
South Wales in the Upper Devonian Period, a transgression which 
extended from the present south-eastern coast almost to the far 
western boundaries of the State. In the strata deposited in this 
epicontinental sea an abundant braehiopod fauna is preserved, as 
also numerous fish-remains. Important crustal movements took 
place at the end of the Devonian Period, which brought about a 
complete withdrawal of the sea; much of Soutk-Ea&tern Austialia 
has not since been beneath the sea. 
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Early in the Carboniferous Period a geosyncline developed in 
North-Eastern New South Wales, and in this was first deposited a 
series of marine strata in the latter part of Lower Carboniferous 
times. Following a withdrawal of the sea, an extensive series of 
terrestrial beds was deposited in this area in Middle and Upper 
Carboniferous times; these terrestrial strata consist mainly of con¬ 
glomerates, volcanic rocks (lavas and tuffs), and glacial beds, of 
an aggregate thickness approaching 10,000 feet. The glacial beds 
are of such a thickness and volume as to imply intense and 
long-continued glaciation. Associated with these deposits is a 
characteristic Shacopteris fossil flora. 

In Permian (Penno-Carbomferous) time an alternating series of 
marine and freshwater beds was deposited in the noith-eastern 
part of New South Wales, and these extend far northwards into 
Eastern Queensland. The freshwater beds contain the most pro¬ 
ductive coal-measures of Australia, and associated with the coal- 
seams is the characteristic Glossopfens flora. The glacial conditions 
of the Carboniferous Period continued also far into the Permian 
Period, but with apparently reduced intensity. The Permian Period 
closed in North-Eastern New South Wales and South-Eastern 
Queensland with pronounced orogenie movements, accompanied by 
granitic intrusions; but elsewhere in New South Wales, and 
throughout Victoria and Tasmania, no earth-folding took place at 
that time. 

In the Trias-Jura Period the whole of Eastern Australia stood 
above the sea, and extended far east of the present shore-line. 
Upon this land there developed a number of large lake-basins, in 
which several thousands of feet of freshwater strata were deposited; 
and in some areas productive coal-measures were formed. 

In the Cretaceous Period a transgression of the sea began in the 
north, and extended southwards over Central Queensland into 
Northern New South Wales, and well into Central Australia. At 
the beginning of the Tertiary Era a tilting of the Australian con¬ 
tinent on an east-and-west axis caused the Cretaceous sea to retreat 
northwards, and allowed of transgression taking place over con¬ 
siderable areas in the south, incidentally separating Tasmania from 
the mainland. 

The close of the Tertiary Era was maiked by a great epeirogcnic 
uplift in Eastern Australia, which produced the existing table¬ 
lands that trend parallel to the eastern coast of Australia. The 
elevation of these tablelands was accompanied by extensive block- 
faulting. During the Pleistocene Period limited high areas in 
New South Wales and Tasmania supported glaciers and ice-sheets; 
more recently, a subsidence of the land (or raising of the sea-level) 
drowned the shore-line to an extent of about 200 feet, and si ill 
later an upward movement of the strand-line of some 10 to 20 feet 
has taken place. 
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LTV .—Erotic Muscaridas ( Diptera ).—XIV.* By J. R. 

M.VLLOCJI, Bureau of Biological Survey, "Washington, D.O. 

Subfamily Anteoutiixjs. 

Genus PvCNOGLOSSA, Coquillett. 

This genus was erected in 1901 for the reception of one 
species— flavipennis, Coq.—described from a female specimen 
taken in the State of Washington, U.S.A. The genus was 
placed bv its describer in the family Scatophagidse, but I 
have lately examined the type-specimen of the genotype, and 
find that it is an Anthomyid and that the genus is synony¬ 
mous with Pogonomyza, S. & D., which it antedates by 
several years, thus causing the latter to fall as a synonym. 

There are two European species referable to the genus— 
flavipennis, Fallen, and cinerosa, Zetterstedt. Both of these 
species are recorded from North America. I have recorded 
flavipennis, Falldn, and described two other species— spinu- 
sissima and proboscidalis. It is possible that the last-named 
is identical with cinerosa and that flavipennis , Coquillett, is 
also a synonym. In any case, the latter is a homonym and 
cannot be maintained, so that for the time being the Nortli- 
American species may be called proboscidalis —the more so 

* For Part XIII., see Ann. & Mag. Nat. Hist. (9) s.iv., September 1924, 
pp. 257-274. 

Ann. di Mug. if. Hist. Ser. 9. Vol. xiv, 34 
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as there are several very closely allied forms which are 
evidently undeseribed, and the elucidation of the specific 
identities must await the acquisition of more material in the 
genus. 


Eydrophoria packardi, sp. n. 

Male. —Black, distinctly shining. Oibifs, parafacials, 
and cheeks whitish pruinescent. Abdomen with grey pruin- 
escence, the doiso-central vitta narrow, of uniform width. 
Wings hyaline, yellowish basally. Calyptim pale-fringed. 
Halteres brownish yellow. 

Narrowest part of frons a little wider than distance across 
posterior ocelli, orbits finely biistled to above middle ; para- 
facial at base of antennae wider than third antennal segment, 
not narrowed below ; cheek higher than widest part of para- 
facial, the upwardly curved anterior setulose hairs weak and 
sparse ; arista with its longest hairs a little longer than its 
basal diameter. Piesutuial acrostichals irregular, but none 
conspicuously elongated ; prealar about one-third as long as 
the biistle behind it; hypopleura with a few hairs above in 
front of spiracle. Abdomen short and stout, tergites sub¬ 
equal, their posterior lateral angles rather densely bristled, 
sixth (fifth visible) glossy, very slightly pruinescent above 
in centre and with numerous setulose hairs; basal portion of 
hypopygium (seventh tergite) densely covered with short 
setulose hairs, which are curved slightly upward; fifth 
sternite with the processes short, rounded apically, finely 
haired, their basal halves on inner margins with dense stiff 
hairs. Fore tibia with two or three antero-dorsal and one 
posteiior bristle; mid-femur on basal half of antero-ventral 
and postero-ventral surfaces with a number of long bristles; 
mid-tibia with three or more antero-ventral bristles in addition 
to those on antero-dorsal and posterior surfaces ; hind femur 
with long strong bristles on entire length of antero-ventral 
surface and weaker bristles on basal two-thirds of postero- 
ventral surface; hind tibia with four or more antero-ventral 
and antero-dorsal and three or four postero-dorsal bristles. 

Length 8 mm. 

Type, Caribou island, Labrador (Packard). 

Named in honour of the collector. 

This species runs down to occidentals, Malloch, in my key 
to the species of this genus published in the ‘Canadian 
Entomologist’ in 1920, p. 253. It diffejs from it in the 
structure of the head, armature of the abdomen and mid-tibia, 
and in having the arista very much shorter-haired. 
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Genus FAtLAClA, Stein. 

This genus was erected for the reception of a single species 
*—limnophor<t 7 Stein,—desciibed from Formosa. Stein after¬ 
wards placed the species in the genus Calythea , and, misled 
by his action, I redoseiibed the genus and species in Part I. 
of this series of papers under the name Myiographa faschjt ra, 
from Siam. 

The prosternum is bare, not setulose on sides as in Calythea; 
the hypopleura is also bare, and the sixth wing-vein is not 
traceable to the wing-margin as in Calythea . Tho species 
is known to me from Formosa, Siam, and the Philippine 
Islands. 

This is one of the very few species in the subfamily in 
which tho sixth vein is not distinctly traceable to the margin 
of the wing ; but the presence of tine hairs on ventral surface 
of the scutellum, and a bristle at base of hind metatarsus on 
the ventral surface, as well as the similarity of habitus and 
thoracic and tibial armatuie to those of Calythea , indicate 
unmistakably its affinities. 


Subfamily Fanniinm. 

In Part XII. of this series of papers I presented a key to 
the males of the Neurotic species of the genus Fannia 7 E.-D. 
I now submit a key 1o the females of the species of this 
genus from the same region, in the hope that it may prove 
useful to students of the group. 

The species which occur in Europe and North America 
are marked with an asterisk. 


Key to Females of JSfearctic Species of Fannia. 


1, Legs with at least the hind tibico or femora 

translucent yellowish .. 

Legs entirely black, or only the bases of 
tibiro yellowish. 

2. tfcutellum partly yellowish... 

Scutellum entirely black.. 

& Uoxm and femora brown or fuscous; mid- 
tibia with two antero-dorsal, two postoro- 
dorhal, and two postovo-ventral biihUos; 
hind tibia with two or three antoro- 

dorsal bristles. 

Tibiio not darker than femora; mid and 
hind tibiae not bristled «is above. 

4. Hind tibia without soluho bannl of the 
aiitoro-dorsal bristle; femora yellow .... 
Iliud tibia with several setulm hasad of the 
anter< Klorsal bristle; femora block ..,, 


2 . 

10 . 


*prt>twa } Meigeu. 


fmcitibia , Stein. 
4 . 


5 . 


0 . 

34 * 
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6. Abdomen with three series of blackish spots 

on dorsum; palpi and bases of nntenmo 
yellowish; a aerie* of minute sotulio 
descending w oil ludtnv apex of second an¬ 
tennal segments on pamlheials . benj<unuu\ MaHneli, 

Abdomen with at most a dark dor*»o-centrnl 
vitla or one series of spots; no sc tula) on 

parafnciuls bolow bases ol an ten m». 0. 

6/Foro tibia with a postero-dorsal bristle .. JMcigcu. 

Foro tibia without a postero-domil bristle. 7. 

7. Hind coxro with one or two liaivs at apices 

above base of bind femora; hind tibia 
with throe or four autoro-vontral bristles; 
preaLir short, duplicated; antenna) black, 

apex of second segment reddish. prtniiliwufris, Malloch, 

Hind coxae hare at apices above . 8, 

8. Antenna* black, third segment reddish 

yellow; arista distinctly pubescent; pre- 
alar bristle absent; hind tibia with four 

nutero-ventral bristles. curvipn, Malloch. 

Antennao entirely black; arista pubescent; 
prealar present, not duplicated; hind 
tibia with a bristle near middle and 
another near apex on antero-ventral 

surface . ovhmjahtn\ Thomson. 

9. Abdomen entirely black. tfitbcuta, Fa lion. 

Abdomen largely or entirely yellowish .. pelhicidu, Stein. 

30. Mid-tibia with one or more antero-ventral 

or ventral bristles. 11. 

Mid-tibia without antero-ventral or ventral 
bristles . 13. 

11. Frontal orbits highly polished, without 

grey pruinescence, either orbit much wider 
than the very narrow interfront alia .... * ea/'bomria, J\leig< ti. 
Frontal orbits largely or entirely grey 
pruine^cent..... 12. 

12. Mid-tibia with moro than ono antero- 

dursal bristle ; logs black. *polychu (a , Stein. 

Mid-tibia with only ono antoro-dorsal 
bristle; bases of tibhv broadh yellowish, *(pnuulk } Stein, 

33. Palpi very small, slightly swollen at apices 
and with several fine hairs; both mid 
and hind tibiro with more than one strong 

antevu-vontml bristle ...Sh in. 

Palninot very small, and not as above in 

other respects ... M. 

1 i. Mid-tibia with more than one nntero-dormil 

bristle in addition to the apical ono .... 15. 

Mid-tibia with only ono antovo-doiml 
bristle in addition to the apical one .... 10. 

1C. Hind tibia with one antero-ventral bristle . *kuivam t Vcrvull. 

Ilind tibia with throe or four antevo- 
ventral bristles. *anmht> Meiucu, 

10. Orbital setula) descending on para facials 

considerably below bases of antonmu .... 17. 

Orbital sotulos not descending bolow bases 
of antennae.. 2L, 
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17 f Kind tibia with some outstanding setuloo 


basad of tbe antero-dorsal bristle in a 

single series . 18. 

Kind, tibia without outstanding setulne 
basad of tho usual nntero-dorsal bristle,. 20. 


-M. Hind tibia with at most two antero-ventral 
bristles; hind femur with two strong 
bristles on apical third of antero-ventral 
surface; hind coxre each with two fine 
hairs at apex above; setuloo continued 
downward on parafacials midway to lowor 
margin; dorsum of thorax with three 
brownish vittin. '*canicularis } Linnd. 

Hind tibia with three or four antero- 
ventral bristles; hind femur with four or 
Jive strong bristles on apical half of antero- 
ventral surface; hind coxce each with ono 
fine hair at apex above; setuloo not 
carried so far downward on parafacials; 
dorsum with four indistinct dark vitta? .. 10. 

JO. Orbits and dorsum of thorax densely grey- 
pruinascent; mid-femur with an out¬ 
standing bristle at base below.* scaJaris , Fabricius. 

Orbits and dorsum of thorax sparsely grey- 
pruinosoout; mid-fomur with a short lino 

hair at base below. incmirata , Zettorstedt. 

20. Ocellar triangle short, not extending to 
middlo of Irons; parafacials of moderate 
width; postero-vontral surface of fore 

femur with a series of strong bristles.... tglaucescens, Zotterstedt. 

Ocellar triangle long anil slender, extending 
well beyond middle of front*; parafacials 
linear, almost obliterated below; postern- 


ventral surface of fore femur with a series [ femovaUs, Shun, 

of short liairs and ono strong proapical 1 mam fata f Stein, 

bristlo... push, Wiedemann, tri- 

21. Palpi dilated, spoon-shaped . sputhiophom, Malloch. 

Palpi normal, but littlo dilated apically .. 22. 

22. Hind tibia with three or four antero-ventral 

bristles; fore tibire broadly yellowish at 

bases ... hnanicata, Meigen. 


Fluid tibia with one antero-ventral brittle. 25. 

25, Mcutellum bare except for tho four strong 
marginal bristles; each orbit with live 
bristles, the Hue setuhe almost entirely 
absent; last section of fourth wing-\efn 
less than twice as long ns preceding .... fa f if runs, Malloch. 
Seutollum and frontal orbits both with 
numerous setulose hairs in uddiliou to tho 
strong bristles ... 21. 

2(. Hind tibia with two moderately long 
antevo-dorsal bristles; frontal orbits 
slightly shining, densely groy-pruineseent. sp. li.r 1 
Hind tibia with one antern-ilorwil bristle ,. 25. 

25. Frontal orbits not higlily polished, with 
evenly distributed grey pruiuescenco oil 
their entire surface ... 20. 
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Frontal orbits very highly polished, ■with¬ 
out distinct pmiiKwenre except ante¬ 
riorly, or with very faint pnimosconce 

on posterior poitions . 28. 

20. InterfronUiliu with den&o white pruiiieH- 
ccnce when seen from in front; ncro- 

stichnls in three series anteriorly . Vmr, Moigon. 

Intorfrontalia not as conspicuously pruin- 
escentas the orbits; acvostichals in two 
series... . 27. 

27. Each orbit at least as wide ns intorfrontalia 

at its narrowest part; lower ealyptra 

smaller than the upper. *po$tica , Stein. 

Each orbit narrower than interfrontulin at 
its narrowest part; lower ealyptra larger 
than tho upper.. sp. ? 

28. Parafocialsatbase ofantonnm almost linear; 

frontal orbits absolutely devoid of pruin- 

esoence above anterior extremity . inmmdata , Mallocli. 

Farafaeinls at base of antenna* nearly as wide 
as third antennal segment; frontal orbits 
with discernible prninescence on entiro 
surface, most dense anteriorly. *$orma 9 Fallen. 

Fannia benjamini, Malloch. 

Stein has placed this species as a synonym of 
Stein, described from South America. A careful comparison 
of specimens of lenjamini from the western United States 
with his description of flavipaljns shows that they are either 
entirely distinct or that Stein had a peculiar faculty o£ 
omitting the salient features of a species in describing if, 
which last assumption is not borne out from an examination 
o£ his work in general. 

Subfamily CcBmsrnrjE. 

Genus ATHERIOONA, Rondani, 

I have accepted tentatively for this genus the subfamily 
relegation of authors, but consider it entirely probable that it 
may have to be removed to some other subfamily, probably 
Phaoniinas or even Museum*. The matter will be dealt with 
when I complete my icvision of the genus. 


Atheviijona brunneoapicata, sp. n. 

Male .—Head (including antennro and palpi) black, orbits, 
occiput (except in middle), face, and checks yellowish-gioy 
pruinescent; arista brown, face testaceous below ; entire 
interfrontalia fuscous. Thorax densely yollowish-gr<*y pruin- 
esceut, with three narrow brown dorsal vittai. Abdomen 
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yellowish basally, becoming darker apically, with grey 
pruincsccnce, and paired brown spots on tergites, the spots on 
iirst visible tergite pale and diffused, those on second large 
and subquadialc, those on next two tergites much smaller and 
vound, second and third torgitos with an additional central 
elongated dark mark. Legs tawny yellow, fore femora and 
tibiae (except their basos), and all tarsi fuscous, hind tibia 
browned apically. Wings hyaline, with a narrow dark 
brown border from in front of apex oE second vein to apex of 
fourth. (Jalyptrno and halteres whitish. 

Fore femur without a dorsal concavity, but with a series of 
quite dense and moderately long black hairs on postero- 
dorsal surface, which are mostly curled slightly and extending 
from near base to near apex; about three straight bristles on 
posterior side near apex, and one or two preapical postero- 
vcntral bristles; tarsi and other legs normal. Abdomen 
short and stout, torgites 2 and 3, and especially the latter, 
produced downward, meeting on middle of venter and entiiely 
oilclosing the sternites ; abdomen in other respects similar 
to that of excisa , Thomson. Inner cross-vein at middle of 
discal cell; outer evoss-voin straight; first posterior cell 
slightly narrowed at apex. 

Length 4 mm. 

T(/}><>, Sungui Talian, Pahang, at light, l.xii. 1921 

(//. AL I'cndlehurji)' 

This species belongs to the same group as esirisa, Thomson, 
despite the absence of a dor.-ul concavity on the fore fenmv, 
the genitalia presenting similar external characters. The 
peculiar hairing of the fore femur, the narrow dark brown 
margin of the wing, and the lack of a chitinized prominence 
of the tergite in front of the base of hypopygium distinguish 
the species from any of its allies known to me. 

With the male there arc two females, one oE which may 
belong to this species, but there is so much difference between 
the sexes of the species of this genus that I am deferring 
the description of this sex. 

The specimen was sent to me for identification along with 
many more by the collector, vtho insi.iacted me to deposit the 
types of any new species in the British Museum. 

Subfamily MwoinjE, 

Orthellia scahpliaga, sp. n. 

Ain /<\—Hoad black, checks with a violot-bluc tinge. 
Thorax without dorsal pruiuescence, metallic blue, dorsum of 
a violet or purplish colour. Abdomen with the basal three 



520 


Mr. J. li. Mullock on Exotic Mtiscaridso. 


tergites tnetallic violet or purplish, the fourth Line-grp, on. 
Legs black, femora largely metallic blue. Wings dear, 
fuscous in basal cells, veins black. Oalyptrai fuscous, with 
the hind margin of the lower one narrowly and the connecting 
angles both white. Halteves fuscous. 

Byes almost baro, facets on upper half much larger than 
those on lower half; narrowest part of Irons not as wide as 
third antennal segment, orbits with short lino hairs on their 
ontire length ; parafacials narrow above, sides of lace 
widened below, the vibrissas separated by about twice as 
great a distance from eye as from each other; vibrissa! angle 
not much produced; facial ridgos Inured to above middle. 
Thorax smooth, with two pairs or prostitut'd and two or 
three pairs of prcsculellar dorso-eentrals, all short; pro- 
scutellar acrosliclials present; postoiior intra-alnr distinct. 
Abdomen smooth, without strong bustles. Mid-tibia without 
an antero-dorsal biistle, with about four posterior bristles; 
hind femur with some antoro-ventral bristles on apical half 
and two or three on basal half of postcro-ventral surface; 
hind tibia with about two short bristles on each of the 
following surfaces—antero-vontral, antero-dorsal, and postero- 
dorsal. A fine hair at base of first vein behind ; bond of 
fourth vein angular. 

Female .—Differs from the male in having the frous about 
one-third of the head-width, each orbit wider than intor- 
frontalia, especially in front, tho upper half of each orbit 
violet-blue, the anterior half an'd parafacials silvery white, 
upper half of orbits with fine black hairs. The most striking 
distinction between tho sexes lies in tho colour of the 
calyptne, those of the female being entirely white, with tho 
upper except the connecting poiiion tiausluccnt. 

Length 6-7 mm. 

Type, male, allotype, and a male and female paratype, 
reared flora cow-dung, Prospect, O.P., South Africa, iii. 11)24 
(Ac. 13. L. 203). 

This species in the femnlo sex will run down to hlifmis, 
Malloch, in my recently published key to tho species of the 
genus (Part XI.). That species differs in having the upper 
part of orbits ioss glossy, with faint pruiuesccncc, and 
greenish, not sharply differentiated from tho lowor half; tho 
interfrontalui wider than cither mbit; mid-femur with a 
cpiite prominent bristle terminating the anterior series of 
bristles near middle of femur, which biistle is not evident in 
eoatophiya, and a seiies of bristles on autero-veutral surface 
which are cjuite short but stout, instead of one or two short 
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fine bristles as in the now species* The colour of the typo- 
specimcn of latifrons is uniformly bluo-groen, but in thin 
genus colour does not signify much ns a rule. 

The puparia mounted with three of the typo-series of smta- 
plmr/a show the posterior spiraeular discs contiguous, with a 
distinct button and serpentine slits. 

Family Tachmida* 

Genus Okectociskina, nov. 

Generic Characters .—Head from the side about twice as 
high as long, appearing compressed from in front (see text- 
fig.) ; face fovea to below bases of antoumo, viewed from in 
front at least twice as wide as widest pait of oyo; antennae 
porrect (as in figure); proboscis short. Fostscutellum well 



Hoad of female of Orectoce) urn air alula from tho side, much enlarged. 


developed; prostornum bare; dorsal armature of thorax 
well developed; scutollum with a pair of discal and eiaht 
marginal bustles. Abdomen broadly ovate, with marginal 
bristles on third and fourth visible tergites. First posterior 
coll of wing open, ending in tip of wing, fourth vein with a 
rounded bend, third with a few setuhe at base; first vein 
hare; inner cross-vein about onc-third from apex of discal 
cell. Hind tarsus without basal ventral bristle. 

Genotype, tho following species. 

Orectocerina atrahda , sp. n. 

Female* —Black, shining. Face slightly, occiput rather 
densely whitish pruinescent; second antennal segment and 
base of third brownish yellow ; palpi not distinguishable 
in type because of retraction of proboscis. Thorax greyish 
pruinosccnt, the dorsal vittro not readily distinguishable 
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because of the presence of a claik dot at base of eacli hair and 
bristle. Abdomen dotted like mosonotum. Legs black. 
Wings clear. Calyptne white. Ilalteres yellow. 

Head about as wide as thorax, the latter with 2 + 3 pairs 
of dorso-central bristles and distinct acroslichals which become 
weak in front of suture; both pairs o£ intra-alara and the 
prealar bristle present. Basal abdominal sternite hairy. 
Fore tibia with a scries of seven or eight antcro-dorsal, four 
postero-dorsal, and two longer posterior bristles ; fore tarsi 
lather thick basally ; mid-tibia with one ventral, one antero- 
dorsal, about four postero-dorsal, and two posterior bristles; 
hind femur with about three preapical antero-ventral and the 
same number of postero-ventral bristles; hind tibia with 
four or five postero-dorsal and antero-dorsal and about three 
antero-ventral bristles. 

Length 5 mm. 

Type , Ghmong Tahan, Padang, F.M.S., 5550 feet, 16. xii. 
1922 (fi. M. Pendlebury ). 

This genus runs down to Admontia in Williston’s c Manual 
of North American Diptera/ but the very strikingly elongated 
antennae, with its almost apical arista, distinguishes it from 
that or any other genus known to me. 

The type-specimen will be deposited in the British Museum 
through the generosity of the collector. 


LV .—On some new Species of Red Spider , 

By Stanley Hirst. 

(Published by permission of the Trustees of the British Museum.) 

[Plates XVI. & XVIL] 

Baoiella, gen. nov. 

Allied to Tenttipalpus , Donn. Ohelioera long and fine, 
being stylifoira. Palp very small, consisting only of two 
short segments. Legs short, especially the posterior ones ; 
both claws well developed. Penis a very long and fine style 
without terminal barbs. Hairs on dorsum much longer than 
in Tenuipalpus. 


Raoiella indica , sp. n, 

<J. A pair of eyes is present on each side of the body 
anteriorly; anterior eye well rounded, the posterior oue more 
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irregular in shape, being slightly the larger. A little behind 
the third pair of hairs on the dorsum there is a distinct 
transverse line, forming the boundary between cephalothorax 
and abdomen, but this line is most distinct in the middle. 
A little distance behind there is another shorter and weaker 
transverse line. Breathing apparatus very complicated, the 
part of it which is visible on the dorsum consists of numerous 
parallel tubes placed close together to form an elaborate 
collar or organ-shaped structure. Penis very long and 
exceedingly fine ; posteriorly there is a little caudal structure 
having lateral cones, each bearing a hair and a longer cential 
projection which seems to serve as the guard for the penis. 
JIairs on dorsum fairly stiff, curved, rather slender, and 
distinctly but not strongly plumose, the tips being enlarged. 
These hairs arc thirty in number, six being placed on the 
cephalothoracic part, two pairs being situated in front of the 
eyes and one pair behind them. First two rows of abdominal 
hairs six in number and arranged transversely, the outermost 
pair being unusually long. Lateral hairs usually considerably 
longer than the inner ones, some of the median hairs on the 
abdominal part of the body being much shorter than the 
other hairs. Chelictra in the form of a long and very fine 
stylo. Pulp very short, apparently consisting of two seg¬ 
ments—a very short proximal one bearing a hair and a more 
elongated distal segment homing two fine hairs and a slender 
terminal finger. Claws ot legs both well developed; besides 
the eight usual rather long tenant hairs, there are numerous 
shorter tenant lmirs borne on a median bar-like process 
situated between the real claws. Tarsus of first leg with four 
slender sensory setae or hairs which are stiff, slender, and 
rod-like; one on the doisal surface is much longer than the 
others. There are also fine feathered lmiis on the legs, some 
being fairly long. 

, ?. Body shaped very like that of Tetranychus. Hairs on 
dorsum Very like those piosent in the male sex, the tips of 
the hairs ot the last pair wider and more flattened than the 
others* Tarsus of palp and also the claws of the legs very 
similar in structure m both sexes. 

- . Length (including palpi) ’21 mm. 

9 Jhk (including palpi) *89^80 mm. 

*7 itmlity Ilost-plun Coimbatore, South India. From 

coconut leav(W^ ix. 1923 (A. 0 . Ilamaswamuth )• 

/ Tetranychus fijisnsis , sp. n. 

<$. long* slender, tapering but curved, being without 
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any enlarged tip or barbs. Terminal finger of tarsus of palp 
slender and fairly long ; dorsal finger of same of moderate 
length, slender and slightly club-shaped. Olaws of all the 
legs shaped as in the female, being very like those of 7\ te - 
larhis; there is a slender, curved, dorsal, claw-like portion 
and a ventral part split into luiir-liko processes, which arc 
fewer, however, than in T. telarius : these luiir-liko processes 
are from three to four in number?, the ventral ones being 
much longer than the others. 

? . End of collar trachea shaped very like that of T. te¬ 
larius , but the three terminal cells rather more irregular. 
Terminal finger of tarsus of palp much stouter than in the 
male; dorsal finger club-shaped, being rather slender and not 
very long. Claw of palp blunt, the tip being almost trun¬ 
cated and sometimes slightly indented. Claws very like 
those of the male; teneut hairs four in number. 

Measurements .— (J. Length (including mandibular plate) 
•35 mm. $ . Length (including palpi) *52 nun.; length of 
terminal finger of palp in female 6-7 fa its height 4 fa 

Ilab . On coconut, Ovalau, Fiji, 30. v. 24 (H. W. Simmonds 
Coll.). Specimens received from the Imperial Bureau of 
Eutoinology. 


Paratetr any elms iseilemce 9 sp. n. 

(?. JP enis shaped as figured, being strongly curved so as 
to form a slender hook without barbs. Terminal finger of 
palp (A in figure) moderately long, being shorter than the 
longer of the two stiff rod-like setse placed close to it. Dorsal 
finger (B in figure) slender, cylindrical, and shorter than 
the terminal finger. First leg with the usual upper claw¬ 
like portion, but also with a strong curved ventral process 
divided into teeth distally ; the usual cluster of hairs is 
apparently replaced by this toothed ventral part, which 
resembles somewhat the similarly placed structure present in 
the male of Tebranychis lintearius etc. Posterior legs normal 
for the genus, consisting of a long, slender, curved claw and 
the usual projection, splitting distally to form a cluster of 
rather long fine hairs. 

S . Anterior eye distinct, \ging provided with a. convex 
lens ; the posterior eye is weak/Sli^still visiblof* IUirs on 
dorsum long and fine, the secondary hairleW 0 n thorn are 
very fine and inconspicuous, only being vising w hen con¬ 
siderably magnified. Collar trachea of a very simple typo, 
being very like that of Tetranychus telarius (\text-fig.). 
Processes at end of palp very similar to those of |ke male. 
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except tliat the terminal finger is slightly shorter. Claws of 
all the legs normal for the genu 6 ?. 

Measurements .—Length of male (including capitulum with 
palps) 2J5 ft; of female 345 ft. 

Localiti / and 1 lost-plant. — Coimbatore, South India. 
Specimens collected by A. G. ltamaswamiah on loaves of 
heihma fajsum, and font aided to mo for identification by 
])r. Kamachandra ltao of the Coimbatore Entomological 
Station. 



Tetranychus (tichixotefranychus) hmbucanicus, sp. n. 
Dorsal view of male. 


Tetranychus {Schisoict^nnyohus) Hndustanicm, sp. n, 

hairs fine, not veiy long, and almost plain, the 


fcathcungH^ing very slight and inconspicuous; these haiis 
do not miHf ftoM tubercles, as is the case in Pandetranychu% 
but* jfVdoJ from tiiangular (almost heait-shapcd) sockets. 
h^ § ^m jj^%tje distinct and rounded in outline, the posterior 
dmMSlf obsolete, being difficult to distinguish. Penis 
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shaped very like that of T. schizopus , Zacher, but the tip nob 
so slender as in that species. Terminal finger of palp absent, 
its place being taken by a rather long, cylindrical, rod-like 
seta, which is straight and pointed distally. Dorsal finger of 
tarsus of palp short, rather slender, and club-shaped; close 
beside it there is a shoit, pointed, rod-like seta of about the 
same length. First leg the longest, but its tarsus is short 
Claw of first leg short, stout, and divided into two forks or 
branches, the tips being slightly split or indented. Claws of 
legs 2-4 also apparently forked, but the two branches are 
difficult to see, for they lie close together; there is also a 
slender, curved, claw-like structure placed above these two 
slender branches. Seven tenent hairs seem to bo present 
near the claws of the first leg (possibly the eighth has been 
broken off accidentally?) ; apparently only four tenent haiis 
occur on the posterior legs, but probably some have been 
broken off. 

Measurements .— . Length (including palpi) ’35 mm.; 

total length of penis about 39 /*, but the external part only 
15 p. Rod-like seta at end of tarsus of palp 6 p ; dorsal 
finger of same 4 fi ; the short rod-like seta 4 /*. 

Locality and Most-plant. —Coimbatore, South India, 13. iii. 
1924. Specimens from Citrus, sent by Dr. Y. R. Rao. 

Note .—This species is very closely allied to the European 
species Tetranychus ( Schizotetrariychus ) schizopus which 
occurs on willows, the structure of the claw of the first leg 
being exactly the same in both species, but the two forks or 
branches of the posterior legs are much more slender in the 
new Indian species, 

Paratetranychus pint , nom. nov. 

The species occurring on Pinus sylvestns , describod under 
the name P. ununguis m my paper on the English species of 
red spider, is not the same as that describod by TrUg&rdh 
(Stockholm - Medd. Centralanst. Ffirsfiksv. Jordbruksomr. 
1915, no. 109, pp. £9-32, text-figs.), and 1 propose the name 
pini for my species. Mr. G. li. Ryle has procured m< 
number of specimens of a specie* ot Paratetranychus fr 
spruce which seem to me to be thereai P. unungtns, the sin 
of the penis being as figured by VrSg&rdk* 

Paratetranychus ununguis, Jac. 

<?. Size larger than P. pini. Penis differentW shape, 
the end being more slender and drawn out. TermiWl finger 
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of palp much stouter than in P. pini \ the dorsal finger also 
much stouter. One of the stiff, terminal, rod-like setse of the 
tarsus of the palp is very slightly conical. 

Length (including palpi) about *45—*50 mm.; length of 
terminal finger of palp nearly 4 /a, its width 3 ; length 

of dorsal finger 4 ja, ot stiff rod-like terminal seta* 4 fi. 

Locality and Host-plant. —Pangbourne, Berks; a number 
of specimens from spruce, August 1924 (6r, B. Ryle). 

EXPLANATION OP THE PLATES. 

Plate XVI. 

Raoiella indie a, gon. et sp. n. 

Fig . 1. Dorsal view of male. 

Fig. % Penis. 

Fig. 3. Breathing apparatus. 

Fig. 4. Palp of male. 

F)g. 5. Claws of ,i posterior leg. 

Fig. C. (Jlaws of fiibt log. 

Plate XVII. 

Tetramjchusfijiensis, sp. n. 

Fig. 1. Tarsus of palp of femalo. 

Fig. 2. Tarsus of palp of male. 

Fig. 3. Distal end ol leg. 

Fig. 4. Penis. 

j Vamtetranychm milemce, sp. n. 

Fig. 6 . Palp of male. 

Fig. 6 . Penis. 

Fig. 7. Palp of female. 

Fig. 8 . Claw of first leg of femalo. 

Fig . 9. Collar trachea. 

Fig. 10. Eirst leg of male. 

Taratetranyclm wmngm, Jae. 

Fig. 11* Palp of male. 

Fig . 12. Penis. 

Tctranychm (SchizotetramyoJm) hindustanieus, sp. n. 

Fig. 13. Tarsus of palp of male. 

Fig , 11 Claws of posterior leg of male. 

Fig . 18, Claws of first kg of male. 

Fig. 16, Another view of claws of posterior leg. 

Figs. 17 & 18. Two views of the penis. 



LVI.— A tim Pouched Mouse (Pliascogale) from Northern 
Neio South Wales. By Oldfield Thomas. 

The British Museum has received from Capt. Wilkins a 
series of pouched mice of the genus Pliascogale collected in 
the Guy Fawkes distiict of New South Wales. Of these 
the majority represent the flavipes group, but one, superficially 
very like the rest, proves to be related to the southern Ph. 
swainsoni , of which it appears to form a distinct subspecies. 

Pliascogale swainsoni mimetes , subsp. u. 

A New South Wales representative of the Tasmanian and 
Gippsland Ph. swainsoni. 

Essential characters, including the elongate fore claws and 
peculiar skull and tooth characteristics, as in tiue swainsoni. 
Fur, however, not so thick and woolly ; hairs of back about 
9 mm. in length. General colour, instead of being uniform 
coppeiy or umber brown, dark grey, lighter on the fore 
back, daiker and more brownish on the rump—in fact, very 
similar to that of the local ally of Ph. flavipes, although 
slightly darker on the rump. Under surface dark grey- 
brown, the bases of the hairs deep slaty, their tips paler and 
with a slight cinnamomeous tinge posteriorly. Hands and 
feet daik brown. Tail short-haired throughout, blackish 
above, slightly paler on sides and below. 

Skull quite as in swainsoni, with the same narrow elongate 
muzzle and long palatal foramina, extending in the type to 
the level of the back of p 1 . Bullm perhaps a little more 
salient. 

Teeth as in swainsoni. 

Dimensions of the type :— 

Head and body 125 mm .; tail 92 ; hind foot 22 ; car 18. 

Skull, cond} lo-basal length 305 ; zygomatic breadth 15 ; 
nasals 12x4 ; intertemporal beadth7‘8 ; dental length 1G‘7 ; 
luolais 1 " 8 02. 

llah. Northern New South Wales. Type from the Guy 
Fawkes district, lat. 30° 30' S., long. 152° 30' E. Altitude 
5000'. 

Type. Adult female. B.M. No. 24.10.1.1. Original 
number 430. Collected by Capt. G. 11. Wilkins. Ouo 
specimen. 

Just as in the north of Queensland we have a larger and 
smaller species of Pliascogale occurring together— Ph. god- 
niani and unicolor adusta —and very similar to each other, 
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so here this animal occurs with another local race of the 
flampes group, and is indeed so like it as to have suggested 
the name now given to the subspecies. But in the piesont 
case there is no near relationship between the two, the new 
form being in all essential respects a lepiesentative of swain - 
$ont\ of which, in spite of its great geographical separation, 
it should apparently be consideied a subspecies. 

The companion pouched mouse, of which Oapt. Wilkins 
got a good series, is the form to which Gould gave the name 
of unicolor } and, with the nearly allied northern subspecies 
adusta , is so different externally from the typical grizzled 
grey and yellowish fUmpes that the two, in spite of the 
absence of cranial distinctions, should probably be considered 
as specifically distinct. Besides the difference in colour 
j/iavipes has a moie heavily haired tail, with a greater tendency 
to penioillatiom The noithcrn form, which I should therefoie 
now call Ph. unirolor adusta } proves to be more nearly allied 
to true unicolor than I had previously supposed, but may be 
distinguished by having the under surface always strongly 
cinnamon, while it is only in extreme old age, as illustrated 
by the typo, that this colour appears in unicolor. 

Oapt. Wilkins aLo obtained an example of the tiny PA, 
minutibsima , Gould, at Westwood, near Rockhampton, 


LVII -—A new Genus 0/By thoscopime (JeLm(\oc t IIomoptera) 
from West Australia . By W. E. China, 

(Published hy permission of the Trustees of the British Museum.) 

PoaeNOSCOPUS, gen. nov, 

Crown with the eyes distinctly narrower than the pronotum 
at the base, twice us long at the eyes as in the middle; face 
long, nearly onc-fitth longer than the width between the 
anterior margins of the eyes, moderately convex, with a slight 
depression around and below each ocellus ; ocelli placed in a 
lino with the middle of the eyes as seen from below, and 
slightly nearer to each other tlipn to the eyes; antennal 
aerobes shallow, antennal bristles short 5 clypeus moderately 
broad, lateral margins of genes very feobly sinuate, almost 
straight 5 rostrum extending to the third apparent abdominal 
ventrito. Pronotum rather more than twice as wide at the 
base as long in the middle, its lateral margins hot carinate 

Ann. <b Mag. N, Hist. Stfr. 9, Vol. xiv. M 
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and converging anteriorly so that they form almost a con¬ 
tinuous curve with the rounded anterior margin ; posterior 
margin rather broadly emarginato above the seutellum, disc 
broadly convex, very faintly transversely rugose but not 
striato, with two transverse smooth areas below the eyes. 

Seutellum slightly wider at the base than along the lateral 
margin, Tegmina moderately coriaceous, venation somewhat 
variable towards the apex, similar to that in Jhjthoscopus 
(type, lanio , F.), but with only two antoapical cells and the 
costal area consequently very wide towards the apex of the 
tegmen; appendix present. Tibia) much less distinctly 
triangular than is usual in the Jassidm, the angles more or 
less rounded. Tibial spines very feebly developed. 

Genotype : Pogonoscopus myrmex , sp, n. 

Although lesembling some of the Eurymolinm in general 
appearance and type of colouring, this gonus lades the 
Cercopid-like tibial spurs and broad head of that group. It 
is, however, related to Bythoseopus (type, lanio, F.), from 
which it differs by the somewhat narrower crown, the longer 
face, the shallower antennal scrobes, the closeness of the 
ocelli, the longer and nou-carinate lateral margins of the 
pronotum, the absence of transverse pronotal situations, the 
absence of a third antoapical cell, the more or less rounded 
tibiae, and the very feeble tibial armature. It is probable 
that Eurymeloides acmceops, Jacobi*, and EAenis, Jacobi, 
both described from West Australia, belong to this genus. 

Pogonoscopus myrmex, sp. n. 

$ . Crown dark brown, paler along the basal margin; 
upper part of face between the eyes brownish black, covered 
with very short pale hairs, lower part below the aniemucu and 
ocelli ochracoous, the frons, clypous, and lone covered with 
long and shaggy pale hairs. Pronotum brownish black, with 
a median longitudinal line on the basal two*lhirds and the 
basal margin rather widely yellowish brown, covered with a 
very fine pale pubescences Hcutollum brownish black, paler 
towards the apex. Tegmina daik brown, with two white 
iasci.'c—one largo commencing in the middle of the clavus 
and widening towards the costal margin, another smaller 
extending across the outer antoapical cell to the costal margin 
ou a level with the apex of the clavus—and a white spot at 
the base of the inner apical cell, the lower margin of the 

* “ Die Fauna S^Awest-Australu^, 1 ’ J&geb. <1. Hamburg, fi. Austral. 
Forschungs, 1005, Michuokou u, llartmeyor, baud ii. Liof. 520, p,340, fi$». ft 
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discal fascia and the upper margin of the apical fascia con- 
verging towards the costal border ; appendix whitish hyaline. 
Wings hyaline, with veins brown. Legs and abdomen 
below pale ochraceous, with the pygofer and ovipositor 
brownish; posterior margin of last ventrite with a rather 



Pogotmeopm wyrmex, sp. n. 
a, face , b, crowa and pronotuin ; c, legmen. 

broad semicircular median incision, the remainder convexly 
sinuate on each side. 

Total length 9 mm; width across base of pronotum 3 mm. 
Described from material preserved in spirit. 

8 ? ? , West Australia, Perth (,/. Clark); November 1920. 
AlLendod by ants, Camponotm ( Myrmophyma) testaceipesy 
Smith. 


LVII1 ,—Un Scymnus (Pullus) nouveau <fa Mexique (Co/., 
Coccinellidoe). Par Dr. A. SiCABD. 

Paumi quelques Ooccinellids communiques par M. Guy A. K. 
Marshall se trouvaient deux espbees de Scymnus de Mexique. 

Uue dc ces espbccs i\e me paratt se distinguer du St\ (Dio- 
mm) maryipallensj Muls., du Br&il, que par la bordure 
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apicale claire des elytres un peu plus nettement marquee que 
dans l’exemplaire typique de la collection Mniszccli actuelle- 
xnent en ma possession. Co caractbro ne me para It pas 
suffisant pour le differencier do cetle espboo, d’aubant plus que 
les exeiuplaircs communiques sont plus frais que colui (pie jo 
posabdais dejSt. 

La deuxiiimo espbce me paratfc nauvelle, et j’on donno ci~ 
dessous la description. 

Scymnits ( Pnllus ) uncinatus , sp. n. 

Late ovatus, parum convoxus, brunnous. Prothorace rufo, medio 
infuscato ( 6 ), nigro latoribus rufis ($ ). Elytris nigris, apice 
tenue testaceis, macula elongata obliqua, in medio atricta, ad 
apicom dilatata, extern e producta; sublus brunneus, abdomino 
rufo medio loviter infuscato. Larainis abdominalibus intogris; 
prosterno carinulato ; podibus testacois. 

Long. 1*5-1’8 mm. 

En ovale large, peu convexe, luisant, convert d'une pubes¬ 
cence grise courte et pou dense. TCte rouasfttre dans les deux 
sexes. Oorselot roux, marquo d’une taclie noire it la base (<?), 
ou noir avec les cOtds dlroitement roussatres. Elytres large- 
ment arrondis it ]*exir<Simt 6 , droits sur les deux tiers descdtds, 
Jt cal us lmmdral trbs pou saillant, uoirs avec l'apex dtroite- 
ment testacd et margiud en outre d*une taclie allongbe, Idgire- 
jnent oblique en arriire efc en dedans, etendue du quart aux 
cinq sixibmes de la longueur environ et paraissant fonnde de 
deux taches rdunies par une partie strangle© plus sombre, la 
tache anterieure rouge&tre, la postdriVure festaceo, cettc 
dernicre plus grossc, un peu transversal© et recourbdo en 
dehors et en avanf, ^ensemble formant ainsi un crochet onun 
jioiut d’interrogation renverso. Dessous brun sur la poitrine 
et le milieu du ventre avec 1 « reste de l’abdomen plus clair. 
Piods entibrement lestacds. Plaques abdominales endures; 
prosfcernum (incmcnt carinuld* 

Cette espdeo est originate du Mexique et n old aoelimatdo 
it Honolulu, viennent les oxotnplaiivs qui ni’out <5to 
communiques, rnvoyds par M. Fullawny. 

Bon dessiu lVdoigne do tonics los espdcoH deoriios jusquMci. 
Le Sc, blsbinohiliiB, Gorin, en cst biem distinct pur son corselet 
noir, sss elytres ft apex concolore, In forme et la direction do 
sea taches. Des exemplaires chess lesquela la taehc antdrieure 
serait absent© ressembloraicnt asso£ eomme dessin au kSo.pictu^ 
Gorh^ mais ce dernier ost plus couvcxo, plus acumiud m 
arrifere, ses elytres n*ont pas de borduro apicale, son corselet 
*est eatibremenfc rouge et su taillc plus petite. 
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LIX .—The Phytogeny of the Cirripeclia, 

By Rudoif Ruldemann. 

Mr. Thomas IT. Withers has been so friendly and con* 
Biderate as to send me the manuscript of his paper* on the 
phylogeny of the Cirripedia. In this the views expressed 
by Dr. John M. Clarke (1916) on the phylogeny of the 
Lepadidse and by the present writer (1916, 1924) on the 
phylogeny of the Balanidaa are subjected to severe criticism. 

While we are fully aware that Mr. Withers has behind 
him as support his wide experience and thorough knowledge, 
shown in so many excellent publications, of the Mesozoic 
and later Cirripedia of many parts of the world; wc also 
know that there are two sides to every question, and wc 
therefore venture to set forth our views in tins place in the 
hope that, even if not accepted by the students of Mesozoks 
and recent barnacles, they may help to animate discussion 
and bring out new facts. 

It is obvious that Mr. Withers and the writer have 
approached the problem of the phylogeny of the barnacles 
from opposite ends, so to speak, and are arriving at diver* 
gent views. Mr. Withers has chosen the safe and cautious 
way of tracing the phylogeny of the barnacles from the 
recent forms carefully backward to the early Mesozoic forms, 
where the direct record ends. Par back of these latter 
there appear in the Palaeozoic formations—the Ordovician, 
Silurian, and Devonian—various fossils which have been 
referred to the cirripedes. The writer has in the papers 
under criticism attempted to project the phylogeny from 
one of these, Eobalanus, through the Devonian Protobahmus 
to the recent acorn-barnacles, and is thereby brought into 
conflict with the view held by Withers and students of the 
Mesozoic and later barnacles in general that the suborder 
Balanomorpha is derived from the Lepadoraorpha and is of 
more recent origin than the latter* 

The result of Mr. Withers’s method of retracing the 
phylogeny has been that, in view of the great time-interval 
between the earliest-known Mesozoic and the last-known 
Palaeozoic cirnpedes and of the wide differences in structure 
between the two groups, he has arrived at the conclusion 
that the Palaeozoic w Cirripedia ” are not to be considered 


* Ann. & Mag. Nat. IlUt, ser. 9, vol. xiv. pp. 318-324 (1924). 
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as belonging to that class at all. In his paper on “ Some 
Palaeozoic Fossils referred to the Cirripedia ” (1915) it was 
already stated that Turri/epas, Phmnlites , and Lepidocofeus 
were extremely doubtful cirripedes, and llercoUpas, l'roto- 
balanus, and Palceocrenxia were considered as “ ilie only 
Palsoozoic forms that can be referred with any justification 
to the Cirripedia.” It was said that “ fkrcolepas is an 
undoubted Cirripedc, and, while there is very little doubt 
with regard to J’rotobalaru/s, there is more doubt in the 
case of Palmcreusia.” Now Mr. Withers rejects even 
Piotobalanus and his own genus Ilercolepus as possible 
ciiripedes, as well as the Bubal an us of Bucdcmann. 

We consider the sweeping rejection of all Palaeozoic 
cirripedes, while perhaps the logical result of the method 
of tracing the cirripedes backward in time and of the 
intensive study of the uioie recent forms, as not taking into 
consideration certain facts which we wish to emphasize in 
this place. 

The Cirripedia which appear at the cud of the Triassic 
and in Jurassic time are alroady, as in Arclueokpas, close 
in structure, with their fully developed cnpitulum, to the 
recent barnacles. Highly-specialized forms as they arc, 
they must have had a very long phylogenetic history behind 
them. This history must lead back to the Phyllopoda, as 
both the ontogeny and morphology of the cirripedes show ; 
and the earlier ancestors of the cirripedes must have been 
widely different from the fossils we meet first in the 
Mesozoic locks—in fact, so widely different that we could 
hardly expect to recognize them readily as cirripedes without 
knowing the intervening stages. To stop, therefore, where 
this record ends in the late Triassic menus to leave the 
problem of the phylogeny of the cirripedes unsolved, until 
older and more closely related material is found. IT this 
method is the only one that is satisfactory to the students 
of recent and Mesozoic barnacles, well and good; but the 
students of Palieozoic fossils who continuously meet these 
strange and problematic forms, that concededly can not he 
place d anywhere else and that yet look so strangely sugges¬ 
tive of very primitive cirripedes, must bo also permitted to 
speculate on the possible relationship of these fossils with 
the barnacles and to attempt to project forward from them 
to their possible descendants. If any of these Valtcozoio 
“ cirripedes ” are provon to belong to other groups, as, a. g., 
were the species of Scalpellum described by Aurivillius from 
Gotland and later through lucky finds placed definitely 
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with the cystids by Bather (1915) *, so much the better for 
science; but the fact remains that the other Palaeozoic 
cirripedes have not yet been placed anywhere else. More¬ 
over, on the basis of their structure, it is wholly within the 
range of possibility that they—at least TurrUepas , Plvmu - 
litMf and Kopollicipes (see posted) —could have led to the 
later barnacles. The latter have indeed been connected 
with the Paleozoic forms, even after the appearance of 
Withers’s critical paper of 1915, by such a serious student 
of the cirripedes as Joleaud (1910) in Prance, who even 
created a separate suboidor, the Protocirripediaf, for these 
Palaeozoic forms. Joleaud’s conclusion that the develop¬ 
ment of the later forms from the Pro tocirri pedes took place 
by a " displacement ” of the body of the animal in antero¬ 
posterior direction and a division of the tubular plate¬ 
covering of the animals into two zones, one with smaller 
plates (the later peduncle) and one with larger plates (the 
later capitulum), is a logical inference from a comparison of 
the structure of the shell of the supposed Palaeozoic cirri¬ 
pedes and that of the earlier Mesozoic forms. Withers 
(1920, p. 81) has doue so himself, when he says: “ While 
it is difficult to see how Tnrnlepas could give rise to a form 
like Loricula , there is little doubt that certain of the stalked 
cmipedes were evolved from other cirtipcdcb in which the 
capiiidum and peduncle were not well defined . This is borne 
out not only by the post-hmal development or recent 
pedunculate cirripedes, but by the forms of ArchmlepasP 
(Italics ours.) 

It is the same idea, expressed in other words, as Doctor 
Clarke’s, when he (1918, p. 385) would consider the scaly 
stalk of the Palaeozoic cirripedes as representing rather the 
capitulum, since the structure is terminated only by a single 
plate. Also Gmvel and Pompcckj (1912) consider the lack 
of distinction of peduncle and capitulum an early and primi¬ 
tive character of the Pcdunculata or Lepadomorpha. 

In comparing the Mesozoic Lepadomorpha with the recent 
ones on the one hand and the supposed Palaeozoic ancestors 

* The smooth plates of the peduncle* of Iho species of l)fr(/octjstis f 
which wore taken for species oi Hcalpellum hy Auri villi us, differ from 
those of TurrUepm and IHumuhte a by tho absence of the characteristic 
sculpture and thrir greater thiekuew. Tho writer has before him a new 
peduncle of this kind from tho I >erti<* water lime at Buffalo. 

f As did aho v. Rdehonbach (1909), who proposed the term Palreo- 
thorncica, and Pilsbry (1910), who united them in the suborder Turri- 
lepadomorpha. 
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on the other, it is noted that the plated peduncle of the 
Mesozoic forms is relatively much wider and larger thau 
that of the later forms— e.g., in the Cretaceous Utramentuni 
the capitulum is only one-fifth the size of the peduncle. 
This can only mean that the peduncle then retained a larger 
part of the body than' now, when only the ovary is placed 
there. Withers (1920, p. 79) says : “ The general struc¬ 
ture of the shell of that early form of Archteolejias also 
points to the probability that, as in Stramentum, the greater 
part of the animal's body was lodged in the peduncle.” 
This condition, when developed logically to still more primi¬ 
tive forms, must lead to the condition wc find in the Paleo¬ 
zoic Lepadomorpha, as Plumu/ites and Tnrrile/m, where the 
“peduncle" is practically the whole fossil. The statement 
made by several authors, that these earliest lepadids had no 
capitulum yet, is therefore not so much to be considered 
as proving that since they had no capitulum they were no 
cirripedes at all, but rather that the earliest cirri pedes lind 
no capitulum yet, because their bodies were all in the 
“peduncle." This is then an analogous case to that of 
the original importance, as the reeoptacle of vital organs, 
of the stem of the cystids and crinoids and the siphuuele of 
the ccphalopods. 

There is other independent evidence for the conclusion 
that the capitulum, however important now, is only of 
secondary development. Its different composition in ihe 
balanids and lepadids is already suggestive, for while the 
lepadid capitulum contains tho carina, rostrum, scuta, and 
terga, that of the balanids is composed only of scuta and 
terga, while the carina and rostrum are parts of the wall 
or parapet. The capitula of tho lepadids and balanids are 
therefore not homologous in composition. For this reason 
we agree fully with Pilsbry’s conclusion that “ the Balano- 
morpha arc not descondod from Mosozoio ScglMe/m, but 
rather that both had a common ancestor" (1910, p. 5}. 

That the capitulum of the Balanuhc, composed of scuta 
and terga only, is of secondary origin is also indicated by 
the ontogeny. Korsehelt and llcider (1899, p. 219) state 
that the nppor part of the mantle which carries the scuta 
and terga appears like an operculum from an “ external 
secondary mantlefold." 

It is in agreement with this view that wc consider tho 
absence of a capitulum, and even of “ tho room for one,” as 
evidence of the primitive structure of Eohahnus und I'roto- 
balanvs which had not yet developed a capitulum, instead of 
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accepting the view of Pilsbry that, because there is no room 
for a capituhxm, these forms (i. e., Protobalamis) could not 
be held to be cirripedes. 

While we believe the evidence points to a derivation o£ 
the recent Lcpadomorpha from Palaeozoic forms with a 
large peduncle, composed of a larger number of series of 
plates and a more or less undeveloped capitulum, we 
cannot point to any of the Palaeothoracica or Protocirripedes 
as undoubted ancestors of the Mesozoic Lepadomorpha. 
Withers (1920, p. 81) lias pointed out that Turrilepas could 
not be the ancestor of Stramentum ( Loricula ), as was 
thought by Gravel, because Tturilejm has a triangular 
transverse section and is composed of four rows of plates 



Diagram to show the development of a Stramtntum-\\ke form 
from the primitive ancebtral lspadid. 

A. Ancestral lepadid. B. Transitional stage. 0. Stramentum, 


only. Likewise Plnnmtites , Lepidocolenn, and Strobilepas 
are* already specialized types that apparently cannot be 
directly connected with Mesozoic forms. The same is true 
of tfarcolepas, although a certain resemblance to the Bracliy- 
lepndithu is unmistakable, especially in the grooved second 
ring ami the small outer rows of plates. 

Considering the striking diversity of plates of the peduncle 
in the earlier Mesozoic Lopadidse, as exemplified by Stra - 
menlnm ( Loricula ) (see fig.), and the significant fact that 
the double rows of smaller plates along the sharper edges 
of the peduncle do not intersect but are in shnple con¬ 
tact, we feel quite convinced that these double rows are 
derived from single i’oas of a simpler ancestor which had 
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a peel ancle with circular section and eight rows of equal 
intersectin'' plates, the development having taken place as 
indicated in the diagram. 

In connection with the lack of evidence in the great gap 
between the Mesozoic barnacles and their supposed i'almossoic 
ancestors, two other facts—viz., that of tho individual scarcity 
of the Paleozoic forms and that of their minute size—arts of 
great significance. Wo have been able to find hut three 
mature specimens of Eohnlauua inform,"in, in spite of a 
search of many hundreds of Utica cephalopoda in tho 
magnificent Rust collections of the State Museum in Albany 
and the National Museum in Washington, and but one of 
the Trenton species as the result of an equally extensive 
search. Of Prot >balanw, Ifercolepas, Strobitepix, hut a 
single specimen of each genus is known, in spite of the fact 
that all three come from horizons teeming with fossils. Tho 
separate plates of Turrileptts and Plnniuhtes are found more 
frequently, but arc never common. This is in striking 
contrast to the recent barnacles that have taken possession 
of the intertidal zone of the present coasts and abound in 
other marine zones. Likewise, tho Palaeozoic cirri podcs arc 
nearly all of very small size, the plates of TurrUepas and 
Piumulites being mostly barely visible with the naked eye. 
The recent barnacles are of much greater size, often of 
gigantic proportions as compared with the Palaeozoic 
forms. 

This is, then, another case illustrating the well-recognized 
general principle that new classes of animals first appear in 
small and rare forms, as, e .//., do the star-fishes, eystids, 
criuoids, brachiopods, and mammals ; and that they do not 
burst out with hordes of individuals and many phylotic lines 
and attain larger size until they have found the fields to 
which they are especially adapted, or favourable conditions 
for their further development have arisen. Wherever these 
long lines of ancestral barnacles may have subsisted until 
Mesozoic time, they wero neither prominent nor successful 
until they developed into the highly specialized forms wo 
moot iu the Jurassic rookB. 

If it is true, as Bather (1914, p. 500) slates, that “ Up 
to the present tho main reason for referring them (tho 
Palaeozoic cirripedes) to tho Cimpodia seems to be tho 
difficulty of placing them anywhere else,” we would consider 
this fact that they do not fit into any other class as fair 
evidence—by exclusion—of their proper reference to tho 
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cimpedefi, as long as they present even the remote resem¬ 
blance they do to the latter in general struct are and the 
shape and sculpture of the plates. lion over, this resem¬ 
blance is not remote in all eases. The group o£ detached 
plates which the writer (1901, p. 578) de&eiibed as Pollicipes 
silurirus and compared with the plates of the capitula of 
Pollicipes and Seal pell tint, while probably not directly refer¬ 
able to either of the two genera as pointed out by Withers, 
nevertheless approach so closely the shapes of the various 
plates of a capitulum of the Lepadomorpha, that it appears 
ptohable that some of the PaUcothoraoica had already 
advanced to the formation of a capitulum *. In Hercolepas 
there has been found even an inner series of five plates iu 
position that appears to represent a fairly advanced capitulum. 
Comparing this position with that of Turrilepas and Strobi- 
fcpis, where but one apical plate is observed, it is seen that 
the Paheothoraoica already comprise various stages of 
advancement of the copituium and also already fall into 
widely separated phylogenetic lines. 

The problem of the derivation of the Balanomorpha from 
the Lepadomorpha can not be answered by zoological 
evidence alone. The latter is currently taken to indicate 
that the Balanomorpha were derived from the Lepadomorpha 
by reduction of the peduncle. Darwin and others have 
suggested the derivation of the JSff/flows-structure from that 
of the pedunculate genus Pollicipes (or Mittlla). Others 
have looked to Braclty/epas as the ancestral form, and 
ScillalepaS, especially, has been taken as a probable lepado- 
niorphous ancestor of the Balanomorpha, but Pilsbry (1916, 
p. 5) states that Brachyltpas, though superficially like 
Cafophragntus (the primitive recent genus with eight wall- 
plates), is “evidently not in the line of descent of Balano- 
niorphn.” On account of the different system of imbrication 
of the plates, it does not seem likely to the same author 
that “ Ilalanus descended from Mesozoic Sajllce/epas, but 
rather that both had a common ancestor.” 

v As tlm generic term Pollirijies for our Ordovician species, or group 
of species, is theiefure to bo considered as misleading, it will be better 
to designate this group of plates by a new term, leaving tbo decision as 
to their hue character to tbo future discovejy of entire specimens. Wo 
tliffl’uforo piopose tbo term EopoViiipa for these supposed opercular 
plates. And, as Bather (1001, p. US) rightly regretted that the author 
had not designated ono of the plates as the hololype of Pollicipes siluricus, 
wo designate fig. 17, op. cit., as tliu holotype. 



540 


Dr. K. Rnodemann on the 

Accepting Eobalams and Profobalanns as proof of the 
existence of Palaeozoic sessile cirripedes or of primitive 
Balanomorpha, it follows that the latter arc not all a late 
derivation of the Lcpadomorpha, but that both appear near 
the beginning as independent phyla. 

It is a corollary of this view that the primitive Lopado- 
morpha, as represented by Turrilepas , Plmmlites, and 
Lepidocoleus with their long platc-covercd peduncles and 
undeveloped capitula, while the ancestors, or at least forms 
closely related to the ancestors of the Lcpadomorpha, have 
no such close relation to the Balanomorpha. 

The true ancestral form of both linos is given hy the 
“ Cypm-stage ” of their ontogeny. 

We have already emphasized in another paper (1934) tho 
importance of this ontogenetic stage, which lias been fully 
recognized hy such authoriti.es as Claus, Balfour, and Kor- 
schelt and Ileidcr. In this stage, the larva, both of the 
Lepadomoi'pba and the Balanomorpha, is enclosed in a 
bivalve shell which is directly continuous dorsally. Tho 
animal in this stage has nothing in common with the 
Ostracoda, as the name “ Cypm-stage” might suggest (see 
Korschelt and Heider, p. 314), but a similarly shaped 
ancestral form is found among the Phyllopoda (ibid. p. 309). 
This bivalve shell of the Cyjyris- stage is even present 
when the metamorphosis is much abbreviated, as in Scal- 
pellum strSmii, where it is developed even in the egg- 
envelope (see Korschelt and Heider, p. 320), 

After the fret-swimming Cypris -stage follows the attached 
Cypris-stage. We consider it highly important and suggestive 
for the phylogeny of the barnacles that the attachment 
takes place in the “ Cypris-atugo” (seo Ruodcmatm, 1921, 
p. 98), for it affords the ontogenetic basis for our recon¬ 
struction of tho development of Eobatunus from a phyilopod 
by fixation. 

The fixed Cypris -like larva enters a pupa-stago, during 
which tho larva ceases to feed and loses all power of loco¬ 
motion, while important external and internal changes arc 
going on in tho body beneath the valve, which trans¬ 
formation has been worked out principally by Darwin, 
Pagenstocher, and Claus. Tho principal transformations 
are seen in the change of position of the thorax, which in 
the earlier stages lay almost parallel to the ventral surface, 
but later rises into a more perpeudioular position with 
Regard to that surface, while the abdomen degenerates almost 
completely to make room for the greatly enlarged feet and 
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mouth-parts. Finally, the opercular valves (primary valves 
of Darwin) appear under the Cypris- valves*, the stalk is 
pushed out from between the anterior portion of the shell- 
valves of the Gty^ra-stage (arising from that anterior part of 
the mantle-fold which in the pupa covered the most anterior 
part of the head), the animal assumes an erect position on 
its peduncle and the thin outer bivalve shell is pushed off 
by the plates that form under it. 

It is significant that there is always a restricted number 
of primary valves (five) in the lepadids, even in those which 
later have a large number of valves. 

In the Balanidae, the metamorphosis in the first stages 
resembles that of the Lepadidse, and here also the Cijpris - 
pupa gives rise to a young form “ attached to a short fleshy 
stalk’ 5 (Korschelt and Heider, p. 219). Only later does 
the broad base characteristic of the Balanidae develop and 
form that external secondary mantle-fold, within which the 
upper part of the mantle which carries the scuta and terga 
appears like an operculum. 

Combining the facts of the palaeontology and morphology 
of the cirri pedes with those of their ontogeny, we can le- 
construct the following picture of the early phylogenetic deve¬ 
lopment of the LepadomorpUa and Balanomorpha. Both 
divisions arose from a phjllopod ancestor with a bivalve 
carapace. In the Balanomorpha the valves of the ancestral 
phyliopod were split into five plates each, which together 
with the anterior rostrum (derived from the rostrum of the 
phyliopod) and the carina (derived from the “dorsal plate 9> 
of the phyliopod) made up the twelve compartments of the 
wall or parapet. This wall originally furnished the entire 
habitation of the animal. Later, with increasing rigidity of 
the wall, a set of opercular plates, the scuta and terga, were 
developed, as we saw above, from a secondary mantle-fold. 

* The fact that the a (tynw-vnlve ” of the larva is cast off in a moult 
and the new opercular valves, which according to our view are phylo- 

g onottcally domed fiom it, aie formed separately under it as new organs, 
ut from the same mantle-fold and at the same place is quite mtguestho 
ol tho phylogenetic course of events and of the hucctssiu* replacement 
of tho elutinous and more membranous phyliopod carapace by the more 
hoavily-buiH calcareous opercular and wall-plates of the barnacle. 
Tho carapace itself, in the ontogeny of the barnacle, owing to its solid 
oonehiolinous structure could not be directly split into the wall-platos, 
as it was in tho phylogenetic development, and the process has to be 
divided into two successive stages, the formation of the exterior cbitinous 
phyliopod carapace os a Jtiist stage, and tho formation of the calcareous 
opercular and wall-plates directly under the carapaco os a second stage. 
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While the wall, as in Eobalanus aud Protobalanus, rests 
directly on a hroad base in the mature specimens, it is quite 
possible that there existed a transitional stage with a short 
fleshy stalk, such as wo find iu the “ Cypris- 9tagc ” ol 
Balaam for a time, to facilitate sufficient movement for the 
capture of food until the thoracic limbs are fully developed 
for that purpose. 

In the ancestral Lopadomorpha the 4k peduncle ” became 
early the habitation of the animal, and was therefore pro¬ 
vided with a loricate protective structure of plates. The 
opercular plates, forming the capitulum, consisted originally 
mainly of tho carina, which had tho important function of 
protecting the dorsal side of tho animal after the latter had 
become erect in position. It is important to note that the 
carina in tho larvio of the lcpnduls also forms along the 
dorsal line of the bivalve “ Cypris- shell,” at the same place 
whore the carina of the wall of Eobalanus forms from the 
“dorsal plate” of the ancestral phyllopod. Tho rostrum 
forms in the larvae of both tho balauids aud lopadids opposite 
the carina, or along the ventral line, i. e., in the place into 
which we assumed the rostrum of tho phyllopod carapaoo 
moved. While in the Balanoniorpha tho remaining plates 
of the wall or parapet arc derived from tho bivalve phyllopod 
carapace, and the scuta and terga, which alone form the 
capitulum, are a wholly secondary development; in the 
Lopadomorpha the carina and rostrum have entered the 
capitulum aud form the latter together with tho terga and 
scuta. The capitulum of the Lopadomorpha would then 
appear to be homologous to the capitulum of the Balauo- 
morpha plus a part of the wall (viz., carina and rostrum)—a 
fact which iu itself indicates an early separation of the two 
phyla. 

As, however, both tho Balanomorpha and Lepadomorpha 
probably will share the fate of most larger taxonomic 
divisions aud he found to be polyphyletic in origin, it could 
be possible that balnnomorphous forms originated in part 
directly from the phyllopod ancestors, as suggested by 
Eobalanus, aud in part arose later on, whenever lepado- 
morphotts forms became broadly sessile * In the latter 

* This view is also approached by Withers (1915, p. 118), who, after 
discussing the possibility of tracing the Verrncidse and the Obthamalinio 
back to stalked forms in the Cretaceous, considers it very u nlikely that 
the remaining " sessile ” group among tho recent cirripedes, the BuJaniiuo 
or true halanids, can have any close relationship with the “ aesaili' ” 
1’aUeozoie forma, adding, however: “It is much more probable that the 
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case, however, we fail to see the possibility of the trans¬ 
ference of the carina and rostrum into the uall of the acorn- 
barnacle. 

Finally, the writer would like to make a few remarks on 
the mode of preservation of the specimens of Eobalanus , 
since a correct view of this is necessary to avoid errors as 
to the original structure of the shell. 

Mr. Withers has concluded that the wall of Eobalanus 
could not have consisted of upright or semi-upright plates, 
because in the fossils the plates are completely flattened 
and the parts apparently not in the least displaced or out- 
Japping in any way. Considering that these specimens are 
preserved in black Utica shale where all fossils are reduced 
to completely flattened impressions—as are also the cepha- 
lopod shells to which Eobalanus is attached,—the general 
process of fossilization in these shales has to be taken into 
account. A study of the fossils that are there found, 
notably of the graptolites, shows, however, that they have all 
gradually beeu compressed into a flat plane or into a plane 
projection of their structure, more or less pari passu with the 
solution of their material, instead of being bodily pressed or 
crushed down, with the parts sliding over each other. As a 
result of this procedure, the plates are probably foreshortened 
—more or less according to their original angle of erection,— 
and have remained in contact without o\crlapping, It is 
this mode of preservation which also explains the slight 
discrepancies from a strictly bisynunetric arrangement of 
the plates which Mr. Withers points out, but which we fail 
to see in our drawings or in the material. 

In the single Treuton specimen of Eobalanus the plates 
have been more disturbed, and the specimen is much less 
distinct, especially on one side, than those of the Utica 
species. The drawing of thig specimen bus been made by 
the writer with the camera lucida under water, and is pro¬ 
bably as correct as it is possible to read the specimen in its 
unfavourable condition. 

Summing up our conviction and point of view regarding 

ancestors of the Bahininm are to bo sought for in tho Cretaceous or curly 
Tertiary rooks. Further, while among recent Oirripedes^ tho sessile 
condition is undoubtedly due to a secondary modification of the pedun¬ 
culate typo, it must bo kopt in mind as a possibility that this may not 
hu vo been the case among tho more primithe forms of the Faheozoic 
locks. We cuu as yet form only a vague idea of the aucostial Cirripodo, 
but there is no need to assume that it possessed a peduncle,” 
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Eobalanus and the remainder of the Palaeozoic cirripedey, 
we believe that they do not show any characters that would 
disqualify them from being regarded in pait as direct 
ancestors, as Eohalanns , and in part as more or less closely 
related to the supposed ancestral forms of the Lcpado- 
morplia, as Turrikpm, PhimuIUes, and Eopolliriprs, The 
burden of proof, considering the great time-interval between 
them and the Mesozoic and later forms and the corre¬ 
spondingly great differences in structure to ho expected, 
rests not with those who consider them as cirri pedes, but 
with those who deny their relationship to the cirripedes, and 
it will for this reason be a happy solution of the problem if 
Mr, Withers succeeds in showing thorn to belong to another 
class of animals. 
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LX *—A new Species of Platypodidm from Pretoria, South 
Africa. 13y Lt.-Col. Winn Sampson, F.E.8. 

Tiirougti the kindness of the Director of the Imperial 
Bmeau of Entomology, I have been able to examine and 
describe the following new Platypus from Pretoria. 

Platypus varius, sp. n. 

Head black, the anterior third lighter in colour, protliorax 
a very dark brown. the elytra dark yellow. Front subcon-* 
cave with an opaque dark ahagrccned surface, becoming 
paler on the auterior portion, sparsely punctured, especially 
towards tlic edges; the vertex of the head shaiply defined 
hy a narrow ridge extending from side to side and produced 
forwards centrally in front of the shining line dividing the 
upper opaque surface; the upper third of the front and 
the vertex sparsely punctured and hairy. Prothorax sub¬ 
quadrate, evenly punctured, the punctures being piliferous, 
especially laterally ; a central median longitudinal groove 
commences close to the rather prolonged basal margin, 
extends nearly to the centre, and is continued to the 
anterior margin as an obscure carina ; on each side of 
the basal half of the median groove there is a subelongate 
ferruginous patch with minutely hairy longitudinal stngose 
markings, somewhat similar to those found on species of the 
genus Te$$eroce?'Us and quite unlike the punctures common 
to the genus Platypus , Elytra with the third, fifth, and 
seventh interstices convex and raised above the others, the 
third having the base broadened and slightly transversely 
carinate ; the alternate interstices narrow, very slightly 
raided and consequently obscure when viewed in certain 
lights; none of the interstices reach the extreme apical 
margin, which is slightly depressed and granulate; the 
uniseriato interstitial hairs become thicker and more irre¬ 
gular towards the apex. 

Length 4*7 mm ; breadth 1*3 mm. 

Cape Colony: Transkei (Stephens) ; found boring into 
Molhtia sutherlundi. 

Type in the British Museum, 

The coloured protlioraeic patches and their strigoso 
markings separate this species from any other known to 
me, but there arc no other structural differences that would 
take the species out of the genus. The colour, especially of 
the prothoracic patch, varies slightly iu some specimens, 
but none of them has the appearance of being immature. 
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LXL— On a new Species of the Genus Porionyx (Oligochrta) 

from Tasmania. By J/STKPriKNSON’, D.Sc., Lecturer in 

Zoology, Edinburgh University. 

Perionyse lacustrh , sp. n. 

Some time ago I received from Prof. Dendy a tube of 
OligoeliaBte worms which he had obtained in Tasmania. 
These prove to be a now species ; and, since 1 am not likely 
to have the opportunity of examining fuithor specimens from 
the Australian region, I give a separate description of the 
worms in the present short paper. 

The worms were obtained at the Great Lake, Tasmania, in 
September 1914; they weio found under stones in water 
at the margin of the lake. Tn life they were long and 
tutirow, red in colour, and biilliantly iridescent in tins water. 
I received fourteen specimens—not all mature,—all much 
softened, and several in two pieces. 

Mature specimens measure 45-50 mm. in length and 3 mm. 
in maximum diameter. Tho colour of the worms in spirit is 
a deep purple dorsally and pale brown ventrally; the chtellum 
is lighter m tint. The number of segments in one of the 
specimens is 107. The worms are slightly depressed dor*o- 
ventrally. 

Tho prostomium is epilobous 4, V-shaped, with a blunt 
angle pointing backwards. Dorsal pores begin in furrow 4/5. 

The setae are arranged in rings and are very difficult to see 
and count. The dorsal break ( zz ) is considerable, perhaps 
equal to about 3 yz ; the ventral break (ao) is equal to rather 
more than 2 ah anteriorly, but I could not satisfy myself as to 
its magnitude in the hinder part of tho body. 1 counted 
20 setae in segment v., 22 in ix., 22 in xii., and 20 in xix.; 
but these numbers are all to be taken as only approximate. 

The clitellum embraces segments xiv.-xvi. (=3) ; it is 
lighter in colour than the neighbouring segments. 

The male pores are on segment xviii,, on small jmpillm 
one-third of the circumference apart; in some specimens 
there were however no papilla?, and the pores appeared to 
be about one-fourth of the circumference apart, Tho female 
pores were not visible. The spermathecal pom are small 
and inconspicuous, three pairs, in furrows 6/7, 7/8, and 8/9, 
ono-fifth or the circumference apart. 

Genital markings may occur in the region of the male and 
spermathecal pores. Thus in one specimen there is a pair of 
small transversely oval depressions, each surround oil by a 
Mfo it* front of the male pores over furrow 17/18, and 
*• * similar pair behind the male pores on the anterior pai t of 
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segment xix. In another specimen there are similar 
markings also over furrow 1G/17. The markings in the 
spernmthecal region were noted in only one specimen ; they 
weie similar to those in the male genital region, but larger, 
and were situated mid-ventrally on the h.nder parts of 
segments vii. and viii. respectively, each taking up the posfo- 
lior two-fifths of the length of the segment. All the markings 
have a somewhat eye-like appeal ance. 

A number of small white opaque masses were seen ad- 
lieiing to the surface of the worms. When teased and 
examined under the microscope these were found to be com¬ 
posed of innumerable fine crystalline needles, which at first 
appeared to be insoluble in acetic acid; but when the prepara¬ 
tion was looked at again after some time, the needles seemed 
to be slowly dissolving. 

On examining the internal anatomy the septa were found 
to be all very much softened : apparently none are specially 
thickened. There are large lobular “ septal glands ” (aggre¬ 
gations of “chromophil” cells like those on the phaiynx) on 
each side in segments vi. and vii. 

The gizzard is small and cylindrical—distinctly vestigial— 
in segment vi. There are no calciferous glands. The in¬ 
testine begins gradually, about segment xviii. 

The last heait is in segment xii. 

The excretory system is ineganephiidiai ; the nophridia 
have no visible end-sacs and end in the same line on each 
side. 

Testes and funnels are free in segments x. and xi.; in 
these segments there is also much coagulum, simulating 
seminal vesicles. These organs are however present only 
in segments ix. and xii.; they are of considerable size, and 
cut up into lobes so as to be almost racemose; those of 
segment xii, meet dorsally in the middle line. 

The prostates are of the Pheretiwa-ty po, of relatively 
considerable size, occupying segments xviii.-xx, and bulging 
forwards into xvii.; they are much cut up into lobes. The 
duct leads off from near the anteiior aid of the gland; it is 
veiy narrow, incgularly twisted, and shining; its general 
direction is transverse. 

There are no penial setm. 

The spermathccte are three pairs; the ampulla isovoid, the 
cluct slioit, cylindrical, two-fifths as long and two-fifths as 
thick as the ampulla. There is a single divoiticulum, which 
is given off from the octal end of the duct; in shape it is a 
miniature replica of the main pouch—ovoid, with a short 
somewhat narrower stalk; the whole of the diverticulum is 
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LXTI .—On the Mammals collected in the Desert of Central 

Arabia by Major R. & Oheesman, By 14. E. Ciikukman 
au<l Martin A. 0 . Hinton. 

(Published by permission of the Trustees of tlio Jlrilinh Museum.) 

The collection of mammals described in this paper was made 
by Major R. E. Checsnian in the Ilasa Province and in the 
Jafura and Jubrin Deserts which form part of the Groat 
South Desert of Arabia. The expedition was arranged by 
Sir Percy Cox, and was undertaken in response to an invita¬ 
tion from II.II. the Sultan of Nejd, with the object of 
investigating the desert-fauna of Central Arabia, which, 
owing to the inaccessibility of the country and the fanaticism 
of its inhabitants, was unkuown. As might be expected in a 
district so widely different from the surrounding areas, many 
forms have proved to be new. 

Generally speaking, the exceptionally pale desert-coloration 
is the most striking feature of the collection as a whole, and 
to match it to some degree one has to proceed far to the west, 
where, in the Air district of the Central Sahara, Capt, Angus 
Buchanan found some little time ago an extraordinary pale 
assemblage of mammals. It is of interest, perhaps, to note 
that certain inferences as to the special habits of some of the 
numerous and competitive species of Meriones and Jaculus, 
found living together in close local association, derived 
independently from a study of the skull-structure, find con¬ 
firmation in and in turn confirm the observations made in the 
field to a remarkable degree. 

There is reason to suppose that the list given below would 
apply to the whole of the Great South Desert, there being, so 
fares is known, no physical barrier until the confines of tho 
mountains, such as Aden and Yemen to the south and Muscat 
to the east, are readied, where markedly darker forms arc 
known to replace tho deseit fauna. The entire absence of 
the mungoose, so plentiful in Iraq, and tho replacement of 
the big dark Iraq hare by tho small pale desert-coloured Imre, 
give definite evidence as to tho limits of range of each of the 
species concerned. 

The typos of all tho new forms have boon presented to the 
British Museum by Major 14. E. Oheesman. 

1, Asellia trideas. Gooff. 

Hufuf. cJ. 5061, 5077, forearm 50, 51 mm,; ? . 5070, 
forearm 49 mm, 
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These specimens were collected in December and are all in 
the pale fawn pelage ; in sizo they agree with the typical 
subspecies from Egypt, and for the present, at all events, 
must bo referred to A. t . U idem • 

2. Tipistrellns kuhli ikhwanius , subsp. n. 

Ilufuf Town. 3 • 5062, 5069 \ ?. 5067, 5068, 5078, 
5148. ^ 

Distinguished amongst the subspecies of P. kuMi and from 
all other members of the genus, with the exception of P, coA 
(which is white), by its extremely pale colour. 

Essential characters as in the typical subspecies. Size 
rather small (foreaim 33-34, condylo-incisive length o£ skull 
12*3 nun.). 

General colour above light buff, darkened by the partly 
visible dark grey haii-bases. Underparts white. Membranes 
pallid. Interfemoral membrane densely clothed with short 
light buff lmir above between the thighs and the base of the 
tail. Margins of wing-membranes whitish as usual. 

Dimensions of type (measured in the flesh) 

Head and body 43 ram. ; tail 33 ; hind foot 7; ear 10. 

Skull: condylo-incisivo length 12*3; zygomatic breadth 
8*2 ; interorbital constriction 3*5 ; laelnymal bieadth 5; 
breadth of braiu-casc 6*2; mastoid width 7*4; depth of 
brain-case in middle 4*5 ; upper tooth-row (r-w 3 ) 4*6. 

Type, Adult male. B.M. no. 24. 8. 2. 1. Original 
number 5069. Collected by Major B. E. Ohcesman at 
Ilufuf Town on December 7th, 1923. 

1lab * Ilufuf, Hasa, Central Arabia. 

Among the material used for comparison were two speci¬ 
mens obtained at Bahrain and three from Fao, which form 
part of the Cox~Che<\sman collection, and are referable to 
P. L fepidus , a pah* and somewhat larger subspecies. 

The Ilufuf Pipihirellcs arc, however, very conspicuously 
paler, both as regards their fur and their membranes, than is 
any other form of i\ Jcuhli. 

3. Otonyderh jin } sp. u. 

Ilufuf. 3 . 5066, 5072, 5073, 5074, 5075. 

Distinguished fiom the oihor known members of the 
genus by its larger size, larger and denser fur, pallid colour, 
and more inflated auditory bnlho. 

Hize largo (forearm 64-06 mm.; condylo-incisivc length 
of skull 22*4r-23j upper tooth-row 8*5-8*8 ; the corresponding 
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ranges in the other known species are—58-61, 20*9-22*3, 
7’8-8*2). 

Fur longer and much denser than in the other species; 
hairs of back about 10 mm. long. General colour oE upper 
parts near the " pallid purple-drab ” of Ridgway, lightened 
by the partly -visible white basal portions of the hairs. 
TJnderparts pure white. Membranes and ears very pale. 

Skull distinguished from skulls of 0. hempncM and 

O. petersi by its slightly larger size, heavier build, more 
inflated auditory bullae, and larger teeth. 

Dimensions of the type (measured in the flesh) :— 

Head and body 73 mm.; tail 57; hind foot 11 ; ear 40. 

Skull-measuiements : condylo-incisive length 22*9 ; zygo¬ 
matic breadth 15*1; postorbital constriction 4*1; interorbital 
breadth 7*1; width of brain-case 11 ; width of occiput 11*7 ; 
median height of occiput 8 ; upper tooth-row 8*5. 

Type. Adult male. B.M. no. 24. 8. 2. 2. Original 
number 5073. Collected at Hufuf Town, Hasa, Arabia, on 
December 10, 1923, by Major R. E. Clieesman, Altitude 
200 feet. 

Hub. Hufuf, Hasa, Arabia. 

Bats of this genus are extremely rare, and the five now 
received from Hufuf almost double its representation in the 
National Collection. They were met with only in Hufuf 
Town, and were there very uncommon. 

4. ? Parcecliinus dorsalis. 

South Hasa: imperfect skin of a hedgehog, eaten bv a 
fox. Judging from what is left of this specimen, the skin 
belonged to a species of Parccchinus , probably related to 

P. dorsalis of the Hadramout. 

Major Clieesman saw the tracks of a hedgehog in the 
bushy sand-dunes o£ the Jafura desert, but did not find a 
specimen. 


5. Hyma Jiywna , Linn. 

Footmarks of hyasnas, probably of this spocics, were seen 
as far south as Jabrin, where they were apparently plentiful, 
although no specimen was obtained. What they can find to 
live on when the tribes move away with their camels is a 
mystery. 


6. Cams pallipps, Sykes. 

Not uncommon at Hufuf and Jabrin, but only footmarks 
were seen. One came at night at Wadi Sahba, and stoic a 
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water-skin from the camp. The tiacks showed that the wolf 
had come within a few inches of the bleeping inmates of the 
camp. 

A specimen, obtained by La Personne in the Persian Grulf, 
in the Cox-Oheesman collection, is now alive in the London 
Zoological Graidens. Its coat is remaikable for its pale grey 
coloration. 


7. Mdlivora sp. 

One ratcl was surprised at close quarters, and unsuccess¬ 
fully pursued in the tiough of sand-dunes in the Jafura 
Desert. 


8. Gerbillus arduus , sp. n. 

Jabal Dhavabin, Jafura Desert. 

Zaiunqa, Husa. 

Most nearly related to <7. cheesmani\ but with relatively 
longer hind foot, slightly paler colour, and whiter tail. 

Greneial colour of upper parts dull sandy buff, lacking the 
warmer ochraceous tint seen in £r. chessman t . 

Undorparts, together with hands and feet, pure white. 
Tail with its upper surface veiy taintly suffused with cream- 
buff in its basal two-thirds ; elsewhere white. 

fcSkull and teeth essentially as in cheesmani , but the meso- 
pterygoid fossre shorter and bioader, and the auditory bullus 
(particularly their mastoid portions) a little more inflated. 

Dimensions of type (measured in the flesh):— 

Head and body 86 mm.; tail 124; hind foot 29; oar 12. 

Skull: greatest median length 28*5; greatest diagonal 
length 29*2 : condyle-incisive length 24*8; zygomatic breadth 
15; inteiorbital breadth 5*3; breadth of brain-case 13*5; 
bimeatal breadth 15*3 ; nasals 10*4 ; palatal foiamiua 4"1; 
Imllm, longest diagonal 12*1, breadth at right angles to last 
(exclusive of mental projection) 5*9 ; upper molars 3*5 (on 
crowns), 3*8 (alveoli). 

Type. Adult male. B.M. no. 24.8,2.3. Oiiginal 
number 5162. Collected by Major 11. E. Oheesman at Jabal 
Dharabin, Jafura, on February 14,1924. Altitude 200 feet. 

Uab. Jafura Desert, Central Arabia. 

This beautiful little animal is strictly nocturnal. Closely 
related to G. cheesmani described from Iiaq, it may later be 
shown to intorgrade with the latior to the noith-east; but its 
differences, the result of a moio intense specialization for life 
in the desert, entitles it to be treated, for the present at all 
events, as a distinct species. 
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9. 7 TtpoiUllus rfew/urus, Wagner, 

Delaqiya, ITasa. $ . 5228, 

Meufones. 

This genus is represented by four very distinct forms 
distinguished from each oilier by characters of skull ami 
pelage, 'which appear to be closely correlated in each case 
with special habits and the peculiar environment, Thomas* 
hns already shown that u a single district may contain two or 
three species, all looking so alike as to be icadily confused 
with each other, and yet readily distinguishable on close 
examination,” and that the differences in the structure and 
development of the auditory bullse afford the primary means 
of distinction, and enable us to separate the species into four 
groups. The present collection confirms these views of 
Thomas, while the field observations suggest an explanation. 

The first species described below as imdhdh is a 
momber of Thomas's a group closely related to M. oawis of 
Sinai. In it the bullae are enormously developed, the coat 
very dense and long, and the colour veiy pale. It is confined 
to the sand-dunes desert, and is a strictly nocturnal animal. 
In this it agrees with M. orassus ; for Iledenbovg, who 
collected the original specimen of the latter species in fciinni, 
described it as “ Nocturnus, prsedatur ante lucem^t- The 
extravagantly developed bulhe appear to indicate, therefore, 
that in the darkness the animal lias to rely chiefly upon its 
sense of hearing for protection from its enemies; while itH 
unusually heavy coat is no doubt to bo correlated with the 
low night temperature of the desert. 

M. arimalim , the second species described below, is also 
related to the members of the a group, its closest affinities 
being apparently with M. peter inus described from N.W. 
Arabia. This species inhabits the true desorf, but is diurnal, 
scampering about on the hot sand and feeding at all times 
except during the hottest hours about noon. In it the lmlhn 
are considerably less dovelopod, suggesting that both sight 
ami hearing arc relied upon for defence. The coat is very 
thin and short, sufficient, to protect its wearer fiom (ho huh, 
but not developed as a special defence against the night eohl. 
The exceptionally pallid colour would seem also to be directly 
correlated with the diurnal habits, 

The remaining two forms, treated as subspecies of !IC syrhts, 

* Thomas, Ann. Sc Mag. JSui, IIM. ser. 0, vol. iii. t>, m HOIP). 
t kundeuill, KongL Vetenskaps. Akatl, iLimit. I8i2 p. 2M8. 
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are much less specialized. They are not inhabitants of the 
true desert, but are found along the borders of the cultivated 
fields at Hufuf, where lucerne is grown, and upon this plant 
they feed. At Hufuf there are two rivulets—one fed by the 
Khorasan spring, the other bytheKlnmlud spring,—and it is 
upon the banks of these rivulets that the lucerne is grown. 
Between the streams there is a bare limestone plateau about 
a mile wide, untenanted and uninhabitable by Meriones , It 
is of interest to find that each rivulet has its own peculiar 
form of M. syrius , the limestone plateau between being 
apparently an impassable barrier. One of the forms— 2L s. 
editluc —has the richer coloming of true syrius combined with 
a much stronger skull and unusually robust body ; the other 
—J/. s . evelyme —has the skull and body-propoitions of syrius 
combined with a pallid dorsal coloration. 

10. Meriones ismahelis , sp, n. 

llufuf Oasis. <?. 5120, 5121; ? . 5103, 5101, 5110. 

Jabrin Oasis. <$. 5171. 

A very pallid member of the crassus group, distinguished 
from M . crassus by its smaller size, finer coat, and paler 
colour. 

Size medium (hind foot about 31 mm.; condylo-basal 
length of skull up to 36 mm. in adult g). Tail as in the 
other members of the group, short, about equal to head and 
body measurement. 

Fur very fine, dense, and long \ hairs on rump about 
20 nun- in length. Colour of uppor parts near “ light buff” 
ofKidgwayj underparts, together with the hands and feet, 
pure white. Upper surface of tail light buff like the back, 
not a cinnamon-buff” as in most other species of Meriones. 
Naked portions of soles light flesh-colour, instead of being 
black as in the syrius group. 

Skull similar to that of M. crams in geneial form, but 
slightly smaller. Auditory bullaa very large, with the 
mastoid, supra-tympanic, and premcatal portions greatly 
inflated, as in the related species. 

Dimensions of type (measured in the flesh):— 

Head and body 121 mm.; tail 124; hind foot (without 
claws) 31; ear 17. 

For skull-measurements seo table at p. 558. 

Type. Adult male. B.M. no. 24.8. 2.4. Original 
number 5121. Collected by Major 11, lfi. Olieosaiau at 
JLluluf Oasis on January 7, 1924, 

llab. as above. 
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11. Merioiim art mail its, sp. n. 

Jabrin. <$. 5194; ?. 5193. 

Jabnl Agoula, Jabrin. <y. 5205; ? . 5201, 5200. 

Most liko M, pn/i’i'i'nm in skull, hut outwardly distin¬ 
guished by its pallid colour, short thin fur, mid much longer 
white-tufted tail. 

Size largo (hind foot 57 mm., median length of skull 88*3), 
the hind foot and tail much longer than in 3 /. pelerinm ; tail 
considerably longer than, instead of being about equal to, 
the length of head and body. 

Fur short and closely adpressed; hair on rump about 
10 mm. in length. General colour paler than in any other 
known member of the genus. Crown of head and centre of 
back near “cream-buff” of ftidgway, fading on cheeks and 
flanks to “ivory-yellow.” Underparts, together with the 
hands and. feet, pure white ; the hairs of the ventral surface 
white throughout. Tail, including its tuft, “ ivory-yellow ” 
throughout, with a few scarcely perceptible grey hairs in the 
tuft. 

Skull like that of M. pel trims, but with the auditory bullro 
somewhat less developed. In each bulla the mastoid portion 
is less swollen and terminates posteriorly hut little behind 
the occipital plane; supratympanic and premeatal swellings 
a little less maiked. 

Dimensions of type (measured in flesh) :— 

Head and body 132 mm.; tail 163 ; hind foot 37; car 18. 

For skull-measurements sec table at p. 538. 

Type. Adult male. B.M. no. 24. 8. 2. 5. Original 
number 5194. Collected by Major ft. E. Cheesman at 
Jabrin on February 22, 1924. 

Hah. as above. 

This interesting species, the palest by many shades of all 
known jird«, is essentially an inhabitant of the sand-dunes of 
the Great youth Desert of Arabia, and it was not found north 
of Jabrin, Its long, pale cmnn-colouml tail, lacking all 
trace of the cinnamon tint and black fringe so generally found 
in Me nones, bharply distinguishes it from all related species. 
This j ird feeds exclusively on the bush ( A rtboenemm /rn/i- 
oosum) called “ Gadha ” by the Arabs, and its earths were 
only found oil the gadha-eovered dunes of soft white sand. 
It is a diurnal species, feeding throughout the day with the 
exception of the hottest houis about noon; and the smallr 
development of the auditory bullae, as compared with those 
of M. pelerinus, is no doubt correlated with the daylight 
activities of the auimal. 
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12. Meriones syrius edithcu , subsp. n. 

Khudud Spring, Ilufuf. 5129, 5132; ? . 5131. 

A powerfully built subspecies, distinguished from the 
typical form by its longer and redder tail and heavier skull. 

Fur sleek, moderately long; hair over rump about 11 mm. 
in length* Colour of upper parts warmer and richer than in 
M . s. evelyna 3 , near the “ pinkish cinnamon 99 of Eidgway 
upon tho crown of the head and back. Underparts pure 
white, the bases of the white hairs grey. Hands and feet 
white, washed with cream-buff above; naked parts of soles 
black. Tail “ ochi’aceous salmon 11 ; with terminal pencil of 
long black hairs. 

Skull more massively built than in typical syrius, with 
stronger supraorbital beads and longer palatal foramina. 
Dor*al edge of masseteric plate thrown somewhat further 
forwards. Bullss slightly more inflated. 

Dimensions of type (measured in the fibsh) :— 

Head and body 113 mm. ; tail lbl; hind foot 37 ; ear 18. 

For skull-measurements see table at p. 358. 

Type . Adult male. B.M. no. 21. 8. 2. 6. Original 
number 5129. Collected by Major E. E. Cheesmau at 
Khudud Spiing, !lufu f ‘, January 10, 1921. 

Hah, as above, 

13. Meriones syrius evelynce, subsp. n. 

Khorasan Spring, Hufuf. <£. 5017, 5050, 5053, 5059 ; 
$ . 5051, 5052. 

An exceptionally pallid subspecies, with the tail much less 
rufous than usual. 

Fur sleek. General colour of upper parts pale ochraceous 
huff; under parts pure white, the bases of the white hairs 
grey. Hands and feet white, inconspicuously blotched with 
pale ochraceous buff above; naked parts of soles black. Tail 
pale ochraceous buff above and below down to the commence¬ 
ment of the black dorsal fringe and terminal pencil. 

Skull smaller than that of M. $. syrius, but essentially 
similar in general form and structure. Auditory bulko 
relatively larger and more globosely inflated. 

Dimensions of type (measured in the flesh):— 

Hoad and body 144 mm.; tail 156; hind foot 34; ear 18. 

For skull-measurements see table at p. 558. 

Type. Adult male. B.M. no. 24. 8.2. 7. Original 
number 5050. Collected by Major E. E. Cheesmau at 
Khorasan Spring, Ilufuf, Hasn, Arabia, on November 28, 
1923. 

JJab. as above. 
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14. Mus mmculus gentiUo, Krauts. 

Tlufuf Gardens. $.5125. 

Not very plentiful, and move ofton soon in tho. gardens 
than in the town. 


15. Nmlria hwUm, Thos. 

Oqair, Ilasa. $. 5012 . 

16, Itattus rattus, Limm. 

ITufuf Gardens. $, 5126, 5127. 

These have brown backs and white bellies, and represent 
the wild original form of the “ black rat.” 

Major Oheesman did not see one in the town. At Itufuf 
it was a garden animal, living in burro wh near the running 
Btreams and making stick-and-leaf nests in the trees. 


17. Jaeulus fiorentice, sp. n. 

Jabal Aqula, Jabrin. $ . 5207. 

.Tafnra Desert. $ . 5123. 

Distinguished from all its geographical allies by its large 
size, long tail, and paler colour. 

Size large (hind foot 55-60 mm.), nearly as in J. syrinx. 
General colour very pale. Top of head and back near “ palo 
pinkish buff” of Ridgway. On the rump some of the hairs 
have dark tips, which form peculiar shade-markings in the 
general pattern and are continued over the flanks to tho 
white sides. Underparts, together with hands and feet, puns 
white. Toes heavily hooted with long, stiff, white hairs, ns 
usual. Tail pale, pinkish huff above, white below up to tho 
tuft, which is long and white; there is a small patch of 
“vinaceous slate” where the huff and white moot. 

Skull and teeth nearly ns in J. si/riits. 

Dimensions of the type (moasuiod in tins flash):— 

Head and body 114 mm.; tail 176 j hind foot 55 ; ear 22. 

Skull: greatest median length 31*9 j greatest diagonal 
length to back of auditory hullas 31*5; greatest breadth 
across face 21*8 ; intororbital breadth 11; biineatal breadth 
22*6; interorbital foramina, height 6*7 ; breadth across tho 
two foramina 15 ; upper molar series (crowns) 4*9, 
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Type. Adult female. B.M. no. 24. 8. 2. 8. Original 
number 5207. Collected by Major it. E. Oheesmati at 
Jabnl Aqula, Jabrin, on Feb. 24, 1924. 

Hab. Jabiin, Alrimal, and Jafura Deserts, Central Arabia. 
Altitude 200 to 400 feet. 

The jerboa of the Jabrin Desert is distinguished as being 
the palest known member of the genus, more pallid even 
than J, airenm, the form inhabiting the district of Air in the 
Western Sahara. J. loftusi, described from Mohommera, 
Persia, and its subspecies J. 1. vocator, described from Seob, 
22 miles N.W. of Muscat, are smaller and darker ; while 
J. j. syrius , described from Kuryatein in the Syrian Deseit, 
has a coat which contains brown and greys almost too dark 
to permit it being described as having a desert-coloration. 

The study of the new Arabian material leads us to think 
that syrius and vocator, desciibed by Thomas a3 subspecies of 
J.jaculus and J. lojlusi respectively, will eventually have to 
be treated as full species. 

In the north-east of Arabia J. florentue reaches the coast at 
Koweit, thus inleriupting the range of J. loftusi. This 
coastal representative is slightly darker than the typical form 
of the central deseits, and it may therefore be described as a 
subspecies as follows:— 

18. Jaculus for entice oralis, subsp. n. 

Essential characters and size as in J. forenlhe. Colour 
noticeably darker, though conspicuously lighter than in either 
of the former subspecies of loftusi. 

Dimensions of type (measured in the flesh) 

Head and body 120 mm.; tail 197; hind foot 56; ear 24. 

No skull. 

Type. Adult male. B.M. no. 7.11. 22. 27. Original 
number S.K. 6. Collected and presented to the Museum by 
Major S. Knox at Koweit, April 22, 1907. 

7 lab. Coastal region of N.E. Arabia. 

A specimen in the Cox-Uheestnan collection (no. 1612) 
from Zobeir matches the two examples collected by Major 
Kuox at Koweit veiy oxaclly. 

19. Lepus omanensis eheesmani, Thos. 

Jabal Atjula, Jabrin. $. 5109, 5204. 

Jafura Desert. ? • 5108. 



Skull-measurements of Meriones (in millimetres). 
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LX I IT,— S»me Notes on the Genus Apus (Crustacea 
Bmnchiopoda) . By ItOBBKT GuilNEY. 

The separation of species within the genera A pus and 
L<phturus is a matter of quite unusual difficulty, since tlieie 
ib much variation, and,, as a rule, the only diameters on 
which separation can be based aie small and ill-defined. 
Descriptions founded on single specimens, as they have 
sometimes been, or unaccompanied by accurate illustrations, 
aie therefore umeliablc, and anyone who has had to do with 
the identification ot species will agiee as to the difficulties of 
the task. 

Excluding ceitain species which have already been aban¬ 
doned as synonyms, there remain about twenty-five species 
of Apus desciihed, and of these some, such as A. domingensis. 
Bail (I, A. guildingt, Thompson, and A. obtusus, James, are 
insufficiently desciibed and unrecognizable, while two— 
A . ahyssinicus , ittippel, and A, madagassicus, Thiele—should 
probably be omitted as synonyms of A . sudanicus , Biauer, 
and A . sakalavus , Nobili, respectively. A levision of the 
whole genus, founded on re-examination of adequate material, 
is most desirable, but a task of no small difficulty. 

The following notes on two species may be of some help in 
dealing up some doubtful points. 

Apus numidicus , Griube. 

Syn. A, dispar, Brauer. 

A . dukianus , Day. 

A. numidicus , var. dybomkii , Braehm ?. 

Having recently had the opportunity of examining - the type- 
specimen of A . dukianus , Day, which is preserved in the 
British Museum*, 1 have found it necessary to collect such 
lads as is possible with regard to the variability ot A . nit - 
midicus, with which I believe Day’s species to be identical. 

1 had previously been of the opinion that more than one 
species had been confused under the name of A . numidicus, 
but it appears, on further eonsideiation, that the limits of 
variation are wide, and that no distinction is at present 
possible except, peihaps, with regard to the hum described 
by 8<us hom B. Africa. . It is possible that ceitaiu other 
species, such as A. somaticus , Wedenissow, may eventually 
have to be included iu it. 

* I am indebted to Dr. W. T, Caiman for permission to examine this 
specimen. 
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Some Notes on ike Genus Apus. 

Such descriptions as have been given of A . nnmidicus are 
l'ather incomplete, with the exception of that of Prof. S.irs *. 

The specimens which I have had for study and which I 
attribute to A . numidicus are these:— 

(1) One male from Ain Oussera, Algeria, collected by 
JM. Seurat. 

(2) Numerous specimens from a rain-pool 30 miles west of 

* Dongola. 

(3) Numerous dried specimens of doubtful provenance, but 
said to have been brought by a native from near 
Medina in Arabia (British Museum collection) ♦ 

(4) A single male fiom Khartoum (British Museum). 

(5) The type-specimen (male) of A . dukianus , Day. 

The characters of these specimens may be summed up as 
follows:— 

(1) Carapace flattened, semitransparent, nearly circular in 
outline, and about half or less than half the total length of 
the body. Posterior sulcus deep, margined by small denticles 
which aie usually numerous (36-44), hut larger and fewer in 
the specimens from Medina (25). The Carina continuous 
from the anterior transverse furrow, but not projecting 
as a spine into the posterior sulcus. Carina and surface of 
carapace smooth, but usually the posterior ventral margin 
denticulate. 

(2) Nuchal organ large, triangular. 

(3) A variable number of somites left uncovered by the 
carapace, more in the male than in female. The number is 
least (22) in specimens from Medina, and varies from 28 to 
35 in the others. Among the specimens from Dongola the 
number ranges from 18-31 inTfemale and 29-33 in male. 

(4) Number of legless somites veiy constant—11 in female 
and 13 or 14 in male (including last somite or telson). 

(5) Tiie telson is approximately twice as wide as it is 
long, but variable in this respect. In the specimen from 
Khartoum proportion of length to width is 1:2'6, whereas it 
is almost exactly half in the Algerian specimen and 1: 1*8 in 
those from Dongola. 

Dorsal surface without conspicuously large teeth (as seen 
in A. cancrifomx$) > but with median and lateral groups of 
tooth of varying size, with bare spaces between the gioups. 
Teeth encircling base of furcal rami larger than the rest, 3 to 5 
being visible dorsally. 

Ventral surface with small scattered denticles, usually 
leaving a narrow median space and a space on inner side of 
cerci bare. 

* Arch. Math. Nat. xx. (1808). 

Ann. Mug . N. Hist . Ser. 9. T r oL xiv. 
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Mr. E. Gurney —Some Notes 

(6) Furcal rami. These are usually more or less broken, 
and for this reason I cannot give any definite statement as to 
their relative length; but thoy appear to be of about the same 
length as the carapace. In tho female thoy aro armed with 
rings of small spines, but in the male they are quite different, 
the spines being replaced on the ventral side by conspicuous 
scales or knobs. 

I do not find this point doalt with in any reference to the 
species, neither has a sexual difference in this respect been 


Fig. 2. 



A BO 

Apts rnmdim. Medina 

A. Tel son, dorsal view (female). 

B. Telson, ventral view (male). 

C. Fort of furcal ramus of male. 

established in any other species. Thiele, mainly on tho 
ground of the different structure of the furcal rami, separated 
ft single male found in company with the female of A. saka- 
lavus as a distinct species —A . maJagassion, —but, in view 
of the fact that the difference is simply a sexual one in 
nmidim, there can be no doubt that Thiele’s inale 
belonged to A. sakalavus. 

(7) The first leg alone among the appendages affords 



Table I .—Measurements of Apus nnmidicus/ro»2 various Localities. 
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Mr. R. Gurney —Some Notes 

specific characters. It may bo that specific differences may 
be proved to exist in the structure of other appendages, but 
they have not hithoiio been established. The longest 
flagellum of the first leg extends to, or slightly beyond, the 
end of the shield, and the relative length of this flagellum, 
though differing somewhat as between the two sexes, seems 
to be a fairly reliable specific cluuaeter, not liable to great 
vaiiation. 

(8) The posterior somites are armed with the usual rings 
of teeth, and of these 8-10 arc visible doi sally and project 
slightly beyond the edge of the somites Vent rally they are 
motenumerous and smaller. The somites ate gcneially bare 
except for this ring, but in the type of A. dull amts and in 
the specimens from Medina there are also a few scattered 
denticles. 

Importance should not be attached to the question whether 
the spines project beyond the edge of the somite, vsince this 
depend* to some extent on the degree of contraction of the 
animal. 

The specimens from South Africa so fully described by 
Pi of. Sars under the name of A. numidicus differ from those 
which I have examined in two respects :— 

(1) The fmcal rami are alike in the two sexes, being 
distinctly annulated, each segment bearing two rings of lino 
bristles. 

(2) The telson appears to be entirely smooth below and 
almost smooth above. 

I have seen a very small specimen from South Africa in 
the collection of the British Museum, which was named by 
Prof. Sars as A . numidicus, and vm unable to detect, with n 
low magnification, any spines on the vential surface of the 
telson. 

Where differences between species are so small, importance 
has to be attached to such a character ns this, and it is 
probable that the South African form should be distinguished 
as a separate species. 

The facts given by Biaehm with regard to his A. ww- 
vnidicus, vur. dybomkii , do not permit of an independent 
judgment being formed, but it seems possible that it may 
really belong, not to A* numidicus, but to A. astatic us . 

The Genus Froterothriop*, Ghighi . 

This genus was founded by Ghighi* in 1921 to include 
* Atfci Soc, Hal. Sc. Nat* lx* p* 101, 
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tho species of Apm centring round A . numidicus as the 
type. The chief characters of the genus are as follows:— 

(1) Dorsal shield short, thin, and covering but little of the 
body. 

(2) Sulcus of shield with numerous small denticles. 

(3) Furcal rami with large blunt spines. 

(4) Telson with groups of small spines, but without large 
spines. 

(5) Nuchal organ large and tiiangular. 

The species referred to the genus were A. nnmidicus, 
Grnibe, A. granarius , Simon, A. longicawlatus , Leconte, 
A. luoasanus , JPackard, and A. newberryi, Packard. 

If it were a question solely of a comparison of A. n?«- 
nndicus with.A. cancriformis , a generic separation would be 
possible; but I do not think the genus can be maintained 
when all the species are taken into account. A. lucasanus , 
for example, of which I have been able to examine specimens 
very kindly given to me by the United States National 
Museum, certainly does not come within GhighPs definition, 
and I do not consider that any of the characters given can be 
taken as applying to a well-defined group of species. 

(1) The form of the carapace is not distinctive, depending 
to some extent on the state of pieservation, and differing 
sometimes in the two sexes—e. g., .1. luoasanus, A. gracilis. 
The number of somites exposed is also a rather uncertain 
character, and some species in which a large proportion of 
the body is uncovered bhould, according to other characters, 
be grouped with A. cancriformis —e. g., A. ausiraliensis. 

(2) The size and number of tooth on tho posterior margin 
of the carapace are not distinctive. For example, in A. Incas 
anus they are as large as in A. cancriformis , and number in 
three specimens 25, 27, 28. 

(3) Tho arrangement and .size of the spines on the telson 
seems to afford an excellent character as between A. canori - 
for mis and A. numidicus and certain others, such as 
A. asiaticus , Gurney ; but in A. luoasanus the dorsal suiface 
is armed with a Lw very large spines, just as it is in 
A. cancriformis . 

(4) Tho ai mature of the tail-filaments may be a good 
chaiacter, but we do not know enough about it. In 
A. lueasamts and in some specimens of A. mmidicus tho 
filaments differ in the two sexes, those of tho female being 
bristly and those of the male aimed, at least at the base, with 
scales or knobs. 

(5) A. anstraliensis) Spencer and TIall, seems to belong in 
some respects to the A. nutnidicus section, but has, according 
to Spencer and Hall, a round nuchal organ. 
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It may pi-ove possible, when the spoeies of Apodidas are 
smveyed ns a wbole, to establish gcnciiu distinctions within 
the genus Apns, but there is little advantage in doing so, and 
the information available at present certainly docs not suffice. 
Even between the accepted genera of Lepidurm and A pint 
the difference is so small that the abandonment of iho former 
genus lias been recommended (Braehm, 1893*). This 
genus is, however, definable, and may conveniently be 
jetained, but it is to be hoped that the genus A pus will not 
be split up without a very thorough examination and con¬ 
sideration of the limits o£ individual and local .variation. 

A pus as'mticus, Gurney. 

In an account of Crustacea collected in Mesopotamia f I 
referred some specimens of A pus taken at Bagdad to Sara’s 
A. granarius, to which, however, I thought it necessary to 
attach a new name, considering that Sara’s form was not the 
same as that of Simon. Having received from the lale 
Dr. Annandalo a number of specimens of Apus taken in 
India, it has boon necessary to go again into the question of 
the identity of this form, since I cannot find any differences 
sufficient to distinguish the Indian form from that of Bagdad. 

These specimens were taken by Prof. J. P. Mullan at 
Panchgani, Satara District, Bombay Presidency, and were 
damaged and partly dried by the breaking in transit of the 
bottle in which they were contained. 

The accompanying table (p. 567) gives comparative 
measurements which show the close agreement of the various 
forms. 

The Indian specimens agree in all essentials with those 
from Bagdad and Central Asia, except that the longest 
flagellum of the first leg is slightly longer, nearly reaching 
the end of the carapace. The nuchal organ is ulso rather 
moie narrowed in front. 

The close resemblance of this spoeies to A. nnmulians has 
already boon commented on by Prof. Sars, and, so far as I 
can see, there aio only two characters by which the species 
can be separated:— 

(1) The replacement of the hairs by knobs or scales on tho 
ventral suifaco of tho furcal rami in tho male of A. iimtidicus , 

(2) The more numerous denticles on the doml face of the 
telson in the latter. 

The presence in A. asiaticus of small deniidos on tho 
ventral surface of the posterior somites is not distinctive, 

■> * Zeiteelu. wire. Zool. lvi. pp. 166-187. 

+ Joum. Bombay Nat. Hist Soe., July 1021, uu, 86-08. 
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since these denticles may he present in A. numidims. The 
difference in the length of the flagellum of the first log is 
hardly great enough to be relied upon, since it is as long in some 
of the Indian specimens as it is sometimes in A. nuiuidiuus. 

The greater length of this flagellum in some Indian speci¬ 
mens than in those from Bagdad rather tends to bridge the 
gap between A. asialicus and A. gran twins, Lucas; hut I 
think that, for the present, it is host to regard the two forms 
as distinct. 

The distribution of A, asiatievs is therefore as follows:— 

(1) Central Asia: Chingau Mountains (Sars). 

(2) Bagdad {Gurney). 

(3) Bombay Presidency. 

(4) It is possible that the species of A pus recorded by 
Vredenburg * from Baluchistan belongs to this species. 


LXIV.— JSew Species of JSfematocerous Diptera from Fiji and 
Trinidad. By F. W. Edwards. 

(Published by permission of the Trustees of the British Museum.) 

The majority of the insects here described wore received 
through the Imperial Bureau of Entomology from Messrs. 
Veitch and Greenwood, who collected them in Fiji. One 
species sent by Dr. C. L. Withycombe from Trinidad is also 
included at the request of the collector and for comparison 
•with the related Fijian form. All the types are preserved in 
the collections of tire British Museum (Natural History). 

Mycetophilid®. 

Sciara distigma , sp. n. 

? . Head orange, a small dark ocellar spot. Eye-bridges 
small, separated by about tire width of six facets. Ocelli 
placed well behind tiro eyes. Palpi dark brown. Antennas 
with the scape orange, Hag ell urn black, segments about twice 
as long as broad. Thorax shirting orange, mesonotum with 
a pair of oval black spots, widely separated, about the middle; 
hairs small and inconspicuous. Abdomen black, lateral 
membrane reddish. Clerci roundish. Legs orange, tarsi 
darkened. Hind tibia? with indefinite apical comb. First 
segment of hind tarsus less than half ns long as the tibia. 
Winers deep brown. Branches of M and Uu setose. Costa 
reaching three-fourths of the distarree from Ii { to J/, ; R\ 
ending jtist beyond base of median fork, very slightly shorter 

* Jutgn, Asutt, Soc, Bengal, n.»., i. p, 88 (1000), 
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than 72. Stalk of cubital foik distinct, but upper branch 
taint at base* Halteres entirely black. 

Length of body 5-6 mm. ; win# 4*5-5*5 mm. 

Frjx: Nausori, v. 1921 (72. Veitch), type ?. Loloti, 
19. xii, 1920 ( Greenwood), 1 $ . 

An extremely distinct species by the colour of the thorax. 

Phorodonta pacifica , sp. n. 

1Bead daik brown, dusted over with dark grey. Eyes 
touching above antennae. Ocelli close behind the eye-bridge. 
Palpi black. Antennae with the scape pale ochreous, fla¬ 
gellum black ; in the male the antennae are almost as long as 
the body, segments witli distinct necks, pubescence about as 
long as the diameter of the segments ; in the female the 
antennae are shorter, the segments without distinct necks 
and with shorter pubescence. Thorax ochreous^ mesonotum 
somewhat daiker, and with two shoit sublateral brown stripes, 
which are more distinct in the female; upper part of anepi- 
steinites, lower pait of sternopleurites, and the whole pleuro- 
tergite and postnotum dark brown. Mesonotal bristles 
black, the dorso-central series in single rows, shoit. Abdo¬ 
men blackish, short and plump in the female. Male hypo- 
pygium ochreous, claspeis lather long, without spines, but 
densely set with black biibtles at the tip. Legs oclueous, 
tarsi darkened, tips of trochanters black. Claws with two 
strong teeth close together in the middle (visible under high 
magnification). Wings clear. Branches of media and 
cubitus setose, also the end of the stem of the media. Costa 
reaching halfway from tip of Its to that of Al x ; 72 x shorter 
than 72 and ending well before the base of the median fork 
in both sexes; r-m longer than the basal section of the 
media; cubitus foiking below or immediately beyond the 
base of the stem of the median fork. Halteres with ochreous 
stem and black knob. 

Length of body about 3 mm. ; wing 3-3*3 mm. 

Fiji : Lautoka, 11. iv. 1923 ( W , Greenwood) ; 4 <J, 4 ? . 

The genus Phorodonta ( Odontonyx ) was founded for three 
species of Sciara with toothed claws, the genotype being 
chosen by Ooquillett as 8 , niger, Wied. I do not know this 
species, but I find that the European S.Jlampes , Mg., has 
claws similar to that figured by Riibsaameu for S . niger . 
The piesent new species is‘evidently closely related to 
S.flavi})es P and the two may probably be referred to PTioro* 
donta > if this genus is to be maintained as distinct from 
Sdnra . Another species belonging to this group is S.filipes, 
Walk. (New Guinea), and probably a few others described 
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as Sciara will bo found to belong here. A notewoithy 
featm e of all these species is the distinct elongation of the 
coxa?, which are almost as long as in the Mycetopliilinie. 

Leiomyia (UhjmoMa , subgen. nov.) jijiana , sp. n. 

? . Head shining black; face and a small area above the 
antennae yellow. Palpi palo yellowish. Antennm with the 
scape yellowish ; first fivo or six flagellar segments darkened 
apically, the rest all dark. Thorax entirely shining black. 
Scutellum with two long bristles; outer pair very short and 
inconspicuous. Abdomen entirely black, loss shining than 
the thorax. Legs uniformly ochreous, except for a black 
spot at base ot hind coxae; bristles and spurs ochreons. 
Wings slightly brownish-tinged ; a very slightly darker shade 
on the apical half. Lower branch of media not reaching 
margin, and curved upwards. Ilaltorcs ochreous. 

Length of body 2*8 mm. ; wing 3*3 mm. 

Fiji: Loloti, 18. ix. 1923 (TF* Greenwood ), 1 ? . 

The new subgenus differs from Leiomyia ( Glaphyroptera ), 
s. str., as follows:—Lateral ocelli absolutely contiguous with 
the eyes. Antcnnoo ringed. So evanescent at the tip, Se 3 
placed before its middle. The following previously described 
species belong here:— Leia maculicom , End. (sslihymosia 
fascipes, Brun.), L . seychellenus , End., Rhymosia Jlavo- 
limbata, Brun., 72. annulicomis , Brun., and 22. humeratis , 
Brun. Fiom all these the now species differs in its entirely 
black body-colour. 

Delopris greenwoodi , sp. n. 

Head shining oclneous-brown. Palpi and first few 
antennal segments ochreous, rest of flagellum dark brown. 
ThM'ax moderately shining black, with a narrow ochreous 
collar on the mesonotum; pubescence and bristles dark. 
Anepisternal suture very short and incomplete. JMeurotergitc 
and ptoroplcurito very small, together not a counter as large 
as the fused ancpistcrnilo and aternopleurite. Abdomen 
blackish dorsally, with one narrow transverse yellowish band 
at the base of tergite 3 ; venter and sides of tergites also 
yellowisL Legs ochreous, tarsi and tibial bristles ami spurs 
dark. Mid-tibial bristles ; 5 dorsal, 0 subdorsal, J external, 
2 long vential, 0 internal (those at tip excluded), llind 
ijibial bristles in two rows only. Wings greyish, more 
qqhreous towards costa, unmarked, Costa extending very 
slightly beyond tip of 22$. JIulteres ochreous. 

Length body 2*8 mm,; wing 2*2 mm. 

Fwt: iy. 1922 Greenwood), 1 <?* 
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This resembles D. collaris (End.), T). brunettn , Edw., and 
especially JD. flavoliirta , White, very much in colour, diffeiing 
in the chsetotaxy o£ the mid-tibue atid oilier points. In 
D. flavoliirta the mid-tibial formula is 5. 4. 3. 4. 1, in 
I). collaris 5.0.3.3.1. 


Scatopsidse. 

Sioammerdamella albimana , sp. n. 

Closely resembles the European S. brevicornis (Mg.), 
diffeiing as follows:—Antemue a little longer, with lather 
longer pubescence. The produced tip of the last abdominal 
lergite of the male forms a nearly equilateral instead of a 
flattened tiiangle. Tarsi wholly whuish-ochroous, instead 
of black. Secon dcostal division rather longer, one-third 
instead of only one-fourth as long as the first* 

Fiji : Imitoka, 2 . v. 1919, “ in great swarms on laboratory 
windows” (IF. Greenwood and R. Veitch ). 

Swammerdamella approximata , sp. n. 

Differs from the European 8. brevicornis (Mg.) as follows 
Size rather smaller (length, in alcohol, barely 1 mm., 
? 1’3 mm.). Tarsi white, except for the last one or two 
segments, which are blackish. Second costal division ex¬ 
tremely short, veins 7? x and JR8 being almost in contact. 

Trinidad : St. Augustine, 22. i. 1924 {Dr. C . L. Withy- 
combe), numerous ? (co-types). 

This can hardly be S. pygmcea (Lw.), as the median fork 
is quite as short and of the same shape as in S . brevicornis 

(Mg.). 

Tipulidse. 

Libnofes veitclnana , sp. n. 

<?. Head groyish. Front narrow. Antennae, palpi, and 
proboscis blackish 3 flagellar segments shortly oval, with 
short verticils and short necks. Thorax dull brownish 
domilly, the prmscutum with three darker brown stripes, 
Ploiuce shining ochreous-brown, apparently unmarked. Ab¬ 
domen blackish, except the hypopygium, which is mainly 
brownish ochreous. Only one pair of claspors, which is 
broad, rather flat, ending in one or two small points. Sid*- 
pieces with long subapical ventral projections, which are 
euivcd upwards, somewhat narrowed before the tip, the end 
blackened and somewhat spatulate. Leys brownish, coxae 
and tips ot femora pale ochreous. Wings clear, except for 
the small, oval, light brownish stigma. Venation as in 
L.fjiensis (Alex.), except that r is longer aud more curved, 
Ilalteres with brownish knob. 
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Length of body 4 mm.; wing 5‘5 mm. 

Fiji: Labasa, vii. 1922 (R. Veitch ), 1 $. 

Allied to L. Jijiensis (Alex.) (described as TeurJioJnhis), Imfc 
is quite distinct by the clear wings and rather differently 
shaped claspers. The only other specios known to me witli a 
similar hypopygiiuu is one which I have described from the 
island of Buru. 


Styringomyia, fumosa, sp. n. 

?. Head blackish brown. Anterior pair of frontal bristles 
fairly long, but the vest much shorter. Palpi and antennas 
black. Thorax mostly shining blackish, but the anterior 
part of the prsoscutum as well as the pronotum dull and 
partly light brownish. One lateral bristle on the posterior 
part of the pronotum. Humeral and discal bristles very 
shorty mid-scutal bristles also short, not much longer than 
thediscals ; lateral scutal pair long, but not flattenod. Abdo¬ 
men wholly black. Ovipositor of unusual structure for a 
member of this genus; the anal corci long and pointed, with 
large leaf-like ventral vertical expansions ; seventh sternita 
square-ended and not at all enlarged. Legs black. Femora 
with a yellowish preapical ring, conspicuous only on the hind 
pair. Base of front femora and of the four anterior tibia) 
yellowish; faint traces of a yellowish ring beyond the 
middle on the four anterior tibiae. Bases of segments of front 
and mid-tarsi, also tip of first front tarsal segment, obscurely 
yellowish ; first four segments of hind tarsi entirely light 
yellow. Wings smoky, darker towards costa on apical half 
of wing, but without any traces of daikcr spots. Veins all 
dark; cell Mi sessile ; Ax only slightly cuivod down at tip. 
Halteres black. 

Length of body 4*2 mm.j wing 4 mm. 

FIJI: Mountains, Lauloka, 11. iv. 1920 (TV. Greenwood), 

2 $. 

More nearly resembles tho African S. obeeurerineta, Edw., 
than any described Oriental species, hut quite distinct, espe¬ 
cially by tho structure of the ovipositor. 

Simuliids. 

Sitnulium lacinintam , sp. n. 

$. Bead dull blackish grey, elotired on both the faro and 
Irons with golden pubescence and short dark hair. Antennas 
moderately stout, 11-scgmentcd, first live or six segments 
dull reddish, the rest dark brown. Palpi black. Thorax 
dull .blackish or dark brown, integument quite unmarked. 
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pubescence, not very dense ; the whole of the membranous 
patch on the pleurae clothed with similar pubescence. Abdo¬ 
men dull blackish, dorsum mainly clothed with dark brown 
pubescence ; sides and a narrow posterior border on the 
second and fifth tergites with golden pubescence. Legs with 
the femora brown, on the hind legs with the ends darkened ; 
tibiae with the basal two-thirds ochreous, the ends daikened, 
on the hind legs practically black and contrasting with the 
pale basal part; tarsi black, except that on the hind legs the 
basal three-fourths of the first segment is pale ochreous. On 
the pale paits of the legs the pubescence is ochreous, on the 
dark parts dark brown. Front tarsi almost cylindrical, with 
the usual long hairs on the first and third segments. Prolonga¬ 
tion of the first hind tarsal segment unusually large, being as 
deep as the segment itself and reaching to the end of the 
second segment, this latter being rather shorter than usual 
and distinctly excised at the base. Claws of moderate size, 
with a rather large but blunt and not strongly produced 
liump at the base. Wings normal. 

Length of body about 2*5 mm. ; wing 3 mm, 

Fiji: Lautoka, Mt. Evans, 2500 feet, 11, v, 1919 (W , 
Greenwood ), 2 ? (inch type), and 18. vi. 1922, 1 ? . 

This species appears very distinct by the hind tarsal 
structure. In most or all of the European species, and in 
most others examined by the writer, the prolongation at the 
tip of the first segment is smaller and not more than half as 
deep as the segment itself, 

ChironomidsB. 

Chironomus ( Xenoohironomus ?) candulibasis , sp. n, 

<J, Head dark brown. Eyes approximated. Frontal 
lobes absent. Antennas dark brown, first two or three 
flagellar segments lighter; last (twelfth) segment a little 
over twice as long as the rest of the flagellum. Palpi long, 
pale yellow. Thorax dark biown, mesonotum entirely 
sinning, with three nearly confluent black stripes, between 
which are single rows ot hairs ; scutellum with 8-10 stiff 
bristly hairs round the margin. Abdomen green; tergites 2-5 
each with a large blackish spot near the base ; segments 6-8 
dull black. Idypopygium yellowish ; ninth tergite truncate, 
without point; claspers with fine curved hairs on the inner 
side at the tip ; lower appendage of side-piece rather long 
but stout, with long curved hairs. Front legs : femora 
greenish, the tip rather broadly black; tibiae somewhat 
swollen, black, the basal third pure white \ taisi black, the 
first segment with a broad white ring which leaves the base 
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narrowly black. Tarsal index 1*5. Middle legs : femora 
entirely greenish ; tibiae greenish, the tip nanowly black; 
first tarsal segment greenish, with a blackish ring in the 
middle; rest of tarsus black. Hind legs coloured as front 
legs, except that the first tarsal segment is nearly all while, 
only the tip being narrowly black. Pulvilli apparently 
undivided, over half as long as the claws. mainly 

hyaline; a broad black band beyond the middle extending 
from vein to the hind margin, whore it is narrower; 
a large black patch, divided longitudinally by a pale lino, 
below the middle of the main stem of (hu 7£ 2 + 3 ending 
rather close to tip of ; foikof Cu immediately before i'-m. 
Halteres yellowish. 

Length of body 4 mm.; wing 2*5 mm. 

FIJI: Lautoka, 11. v. 1921 (TF, Greenwood), 3 £ • 


BIBLIOGRAPHICAL NOTICES. 

British Wadm. By E. C. Aunold. Doray 8vo. Pp. 102, with 51 

Coloured Plates. London; Cambridge University Press, 1924. 

70s. net. 

Tub Waders form a group which is a favourite one with most fiold- 
naturalists, both on account of the charm of the birds themselvos 
and on account of their surroundings. Mr. Arnold is one of 
those who have been attracted by these charms, and he has now 
succeeded in writing and illustrating a most attractive book about 
them. 

The plates, all painted by Mr. Arnold himself, are excellent 
pictures, hut are, perhaps, more impressionist than they are 
attempts to give drawings of the birds which are absolutely correct 
in all details. The attitudes of the birds are natural and very 
much alive, but in certain of the plates the colours seem to be too 
pale, and this is especially the case in the grey birds, In part, this 
is due to the actual colour being rather paler than it is in life, as in 
the Grey Phalarope. In other plates it is perhaps more due to the 
large extent of the white breast and abdomen, which tho artist 
depicts in so many of his birds, as in tho Little Btint. The red 
also, when this colour forms part of tho bird’s plumage, is, mo 
think, too vivid and too pink. The pictures of tho Knot and iho 
Curlew-Sandpiper are examples of this. On tho othor hand, it in 
perhaps truo, as tho author claims, that some artists make thoir 
birds look too dull and I heir reds too brown, 

# As rogards the text, tho author gives no full descriptions of tho 
birds, but he relies on their principal characteristics (whether these 
be of oolour, flight, or voice) as a method of distinguishing one from 
another* On the whole, lie has been vory successful in seizing 
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upon those particular points which -will suffice to enable field- 
naturalibts and observers to identify the Waders they may come 
across, but in others, as he himself admits, identification of the 
living bird in the flesh is too difficult for him to bo able to give any 
useful hints. 

Many of his notes on the habits of the birds are full of interest, 
and naturalists will, we are sure, be delighted, though perhaps very 
surprised, to find that the Grey Phalarope has bred in the south of 
England and that the Redshank is in the habit of carrying its 
young in its feet. To those who, like so many of us, have spent 
many a long day in the marshes watching this most fascinating 
bird (the Redshank), the latter of these two strange facts may 
appear the stranger. 

In some respects the author has been unfortunate in his failure 
to ohservo some of our very common Wadors. Thus he says he 
believes the Oyster-catchers still breed in Norfolk. As a matter of 
fact, everyone hiows that some thirty or forty pairs at least breed 
every year in this county. 

As regards Mr. Arnold’s nomenclature and classification it is not 
perhaps fair to comment, as he nowhere claims that his book is 
anything but a popular one. At the same time, we think it is a 
pity that, having referred to Mr. Witherby’s excellent hand-book 
with such approval, he did not adhere to Mr. Witherby’s scientific 
names. With Mr. Witherby he apparently disagrees in many 
important details. For instance, he still retains the Stints and 
Dunlins under the generic name of Erolict , dividing them from the 
genus Oalulris, of which the Knot is the type. Again, Tring a 
bwvipes he promotes to the rank of a species, though most 
naturalists accept it as merely a geographical race of T. cana. So 
also he names tho Stilt, llcematojws hcematopus. This bird should, 
of course, be given the trinomial, as there are other geographical 
races hearing a different uame. 

In spite, however, of these, in a book of this nature, trivial 
inconsistencies, Mr. Arnold has written a book which one reads 
with plcasuro and which will be a very real help to beginnors in 
the field. 

The Animals of New Zealand . By Capt. F. W. Hutton, F.R.S., 

and Jambs Drummond, F.L.S. Auckland : Whitoombo & Tombs, 

Ltd. Pp. 4J34, numerous Dlustrations. 15*. 

Tuts little volumo claims to contain the wholo of the known 
mammals, birds, and reptiles to bo found in Now Zealand, and 
within tho small compass of about 400 pagos a mass oi information 
has been compiled such as it> to be found in very few other volumes 
of a similar size. The descriptions given are very brief, but are 
distinctly to the point, and should suffice for all requirements of 
identification. 

The black-and-whito illustrations aro numerous and good, whilst 
the field-notes are extremely full and interesting. It is often true 
of a book that tho most important part is to he found in the 
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introduction. We cannot, perhaps, say this in the present instance, 
but we would like to draw the attention of every roador of this 
excellent little book to the remarks made by the authors on tho 
introduction of extralimital species, whether fauna or flora, into 
any country, and we think that, had it never ocourted to tho 
authors to publish a book on the Animals of Now Zealand, wo 
should have lost comments of great value on this subjeot which 
they have wiitten here. 


PROCEEDINGS OF LEARNED SOCIETIES. 

GEOLOGICAL SOCIETY. 

June 4th, 1924.—Dr. J. W. Evans, C.BJL, F.R.S., 
President, in the Chair. 

The following communication was read:— 

‘On a New CJatopterid Fish from the Keuper of Nottingham \ 
By Prof. Henry Hurd Swinnerton, A.R.C.S., D.Sc., F.G.S. 

Certain excavations made at Woodthorpo, near Nottingham, 
passed through the lowest beds of the Keuper Waterstones, and 
brought to light numerous well-preserved remains of fossil fishes 
belonging chiefly to the genus Semionotm . Among these wore 
found specimens of a small fish which proved to be a new species 
of the genus Dictyopyge. These were sufficiently well preserved 
to throw valuable light upon the osteology of this comparatively 
little-known genus. 

This small fish is only 4*5 centimetres long, and slightly more 
than 1 cm. deep. Its head occupies a fifth of the length of ilio 
body, and in the sum total of its osteological characters resembles 
the EugnathidiB rather than the PalaBoniscidse. The pectoral 
girdle, however, has an infraclavicle, a feature which is diagnostic 
of the Catopteridae. The trunk and tail are clad with enamol- 
covered scales. Both paired and unpaired fins are of moderate 
proportions, and have their anterior margins strengthened by short 
spiny rays and a few fin fulcra. While the tail may be described 
as hemiheterocercal, it differs from typical examples of this type, 
in the fact that the upturned lobe of the caudal pedicle is produced 
towards the tip of the fin by means of an attenuated scale-clad 
extension. This feature does not appear to have been noticed in 
other Mesozoic fishes, and may be regarded as indicative of a more 
primitive condition than that usually seen in them. 

The detailed study of this new species confirms the usually 
accepted opinion that the Catoptericho, although classed with the 
Ohondrostei, approach the Protospondyli. It shows, however, that 
this approach is closer than is generally supposed, and that some 
members of the family Catopteridae, as at present constituted, may 
be described as primitive Eugnathidse, 
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LXY .—Descriptions and Records of Bees .—CIII. 

By T. D. A. Cockerell, University of Colorado, 

Ilykeus niyrolineatus , sp. n. 

(type).—Length about 4*5 mm., anterior wiug 3*7. 
Black, rather slender, the thorax with fine pale liair 5 
orbits strongly converging below; clypeus and cuneiform 
lateral face-marks very bright lemon-yellow, but conspicuous 
black sutural lines at sides of clypeus ; lateral marks ending 
obliquely above, the highest point on orbital margin; no 
supraclypeal mark (face-marks somewhat after style of 
II. nevadensis, Ckll., but upper inner side of lateral marks 
much shorter); labrura and mandibles black; scape normal, 
black; flagellum rather narrowly ferruginous beneath, the 
colour not bright; mesothorax and scutcllum dullish, closely 
punctured ; area of metathorax finely and irregularly reti¬ 
culate, with a transverse ridge across the middle, and below 
this three vertical plicae, but the apical area otherwise with 
very delicate cross-plicae; tubercles and tegulae entirely 
dark. Wings dusky, first recurrent nervure meeting iutcr- 
cubitus or going slightly beyond. Anterior tibiae and tarsi 
pale red; mid-tibim at extreme base and hind ones at base 
broadly very pale yellow ; mid and hind bantam creamy- 
white, their tips and the small joints infuseated. Abdomen 
polished, constricted at base of second segment; tir&t 
Ann. cfc Mag. N. Hut. Ser. U. Vol. xiv. 33 
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segment with very fine and sparse piliferous punctures, and 
traces of transverse striae. 

5 .—No light markings on head or thorax; legs black, 
anterior tibiie with a dull red basal area in front, extreme 
base of hind tibiae very faintly pallid; wings strongly 
reddish; area of metathorax with lino rugose sculpture; but 
no distinct longitudinal plicae; first abdominal segment 
with very sparse excessively fine punctures, and no trans¬ 
verse striae in apical region. 

Okeanskaja, Siberia (type-locality), August 5, 2 cj, 1 <? 
(Cockerell) ; Kongnus, Aug., 1 ? (Cockmll). 

Related to the American 11. polijolii, Ckll., neuadvims, 
Ckll., and hesperiphila, Ckll., but distinguished at once 
by the form of the lateral face-marks. II. airocallosns, 
Morawitz, from Turkestan, a species unfortunately omitted 
in Meade-Waldo’s enumeration, has the face all black and 
the tubercles black in the female, but it is considerably 
larger, with spotted tcgulio, &c. 

Another female H. nigrolineatus from Kongaus (variety a) 
has very minute linear yellow lateral face-marks. 

Hylceus atromicans, sp. n. 

? .—Length about 5 - 5 mm., anterior wing 4*8. 

Black, robust, with very scanty hair, the abdomen hare 
and polished; face very broad, entirely black, shining with a 
satiny lustre; antennse with a hardly perceptible reddish 
tint beneath; mesothorax and scutellum somewhat shiuing, 
closely hut very distiuctly punctured; area of metathorax 
with delicate but very distinct basal longitudinal plicae 
(whereby it is readily distinguished from H. nigrolineatus); 
tegulae all black, but tubercles narrowly tipped with lcmou- 
yellow. Wings dilute fuliginous, second cubital cell long, 
first recurrent nervure going slightly beyond intercubitus. 
Legs black, the hind tibiae with more than basal third bright 
yellow; first abdominal segment with very widely scattered 
and fine excessively minute punctures, aud flue cross-striae 
in apical region. The facial foveao below are very widely 
separated from orbits, with a few scattered punctures be¬ 
tween. (In H. nigrolineatus it is not so widely separated, 
and in the interval is a single row of punctures.) 

. Okeanskaja, Siberia, August 5,1 $ ( Cockerell ). 

This runs nearest to H. rinki in Alfkeu's tables, but is a 
smaller insect. In the American fauua it recalls II. gaigei, 
Ckll., but has a broader face, different metathorax, and 
bright yellow bases of hind tibite. 
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Hylaus brevicuneatus , sp. n. 

? .—Length about 5 mm., anterior wing 4*3. 

Bla *k, robust, with very scanty hair, no traces of bands 
on abdomen ; head entirely black except the cuneiform 
bright lemon-yellow lateral face-marks, which are compara¬ 
tively short, shorter than the interval between them, flattened 
on inner side, and obliquely truncate above, not reaching as 
far as autennee ; flagellum very obscurely reddish beneath ; 
mesothorax dull, very finely and closely punctured, scutellum 
shining; area of metathorax caucellate above the transverse 
keel, below it microscopically reticulate; tubercles and 
tegulse entirely dark. Wings reddish hyaline, stigma dusky 
led ; second cubital cell rather long, first recurrent nervure 
meeting intercubitus, basal nervure meeting nervulus. 
Legs black, the hind tibiae briefly cream-coloured at base; 
first abdominal segment highly polished, with fine sparse 
piliferous punctures, and weak eross-lineolation in apical 
region. The facial fovese are close to eye, with one row of 
punctures between. 

Kongaus, Siberia, Aug., 1 ? ( Cockerell ). 

The face-markings suggest those of H. modestus , but are 
different in detail. H. mgrlcolHs , Mar., from Turkestan, is 
another species with black tubercles, and lateral face-marks 
present. 

Hylaus lavrushmi , sp. n. 

? .—Length about 5*3 mm., anterior wing 4*3. 

Black, robust, with very scanty hair; head black, with 
light lemon-yellow cuneiform lateral face-marks, longer 
than the distance between them, very obliquely truncate 
above, ending in a point on orbital margin, the upper inner 
side very much shorter than the lower, and sometimes 
notched ; facial fovese not widely divergent from eye, one 
row of punctures between, and a smooth bund between 
punctures and fovea ; flagellum obscurely reddish beneath ; 
mesothorax and scutellum somewhat shining, well punc¬ 
tured ; tegulse dark, but tubercles edged with yellow; area 
of metathorax with strong parallel plicae above the keel, but 
below with microscopic lineolatiou. Wings reddish hyaline, 
second eubital cell rather short, first recurrent nervure 
meeting intercubitus, basal nervure meeting nervulus. Legs 
black, bind tibiae briefly cream-colour at base ; abdomen 
polished, quite without hair-bands, first segment excessively 
finely and sparsely punctured, impunctate in middle. 

Kongaus, Siberia, Aug., 3 ? ( Cockerell ), 

3b* 
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Named after Mr. A. J. Lavrushin, guide and interpreter 
to the expedition. 

The Hyloeus of the Maritime Province of Siberia may bo 
separated thus:— 

Clypeus yellow; males . 1. 

Clypeus black (or with a yellow dot); femaleb 8. 

1. Scape greatly broadened, one side yellow .. 2. 

Scape ordinary, or at least not as nWve .... 3. 

2. Lateral face-marks pointed above, not curving 

away from orbit ... pole voice. 

Lateral face-marks obliquely truncate above, 
curving away from orbit. cardio&capu s, 

3. Gtypeal yellow narrowed or hardly broadouod 

below; upper part of clypeus usually with 

a median sulcus. nigvocuneaiu s*. 

Glypeal yellow conspicuously broadened 
below, the lower corners of clypeus not 
black..... 4. 

4. Larger species, with lateral face-marks ending 

in a sharp point on orbit... 5. 

Smaller species, lateral marks not so ending.. G, 

5. Face sulphur-yellow, supraclypeal mark 

present ..... n'UmatUe. 

Face orange, supraclypeal mark absent .... transoenalis, 

6. Lateral face-marks broader above than top of 

clypeus, supraclypeal mark well developed, conoinmw. 

Lateral face-marks not broader above than 
top of clypeus ... 7, 

7. Supraclypeal mark present; very small 

species .. lepidnlus. 

Supraclypeal mark absent .. niyrolincatm . 

8. Face entirely black ..*. 9. 

Lateral face-marks present. . . 10. 

9. Tubercles broadly yellow, flagellum bright 

ferruginous beneath ... sinicolu. 

Tubercles with au apical yellow spot, flagellum 
dark, base of metathorax with uiatiuct plicae, atromicans. 
Tubercles wholly black, flagellum obscurely 
reddish beneath, no distinct plicco on base 
of metathorax ..... nigrolineatus . 

10. Lateral face-marks very minute, almost 

obsolete ; tubercles entirely black ........ mjrolinealus , var. a. 

Lateral face-marks evident... 11. 

11. Tubercles entirely black, lateral face-marks 

cuneiform .. brei'kimeatm. 

Tubercles at least edged with yellow . 12, 

12. Lateral face-marks reddish white; tegulco 

with a conspicuous white spot .. palkseem. 

Lateral face-marks yellow.. 13. 

13. Lateral face-marks evidently cuneiform, 

broadened above; tegulto with no light 

spot..... 11. 

Lateral fftce-mmks linear or bow-slmj^d.... 10. 

14. Lower margin of clypeus rod; larger specie", wilmattcr. 
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Lower margin of clypeus black; smaller 
species . 15- 

15. Clypeus with a yellow dot; lateral marks 

orange..... tuonobticfiM, 

Clypeus with no yellow dot; lateral marks 
clear yellow ... lavrushini . 

16. Lateral face-marks shorter, how-shaped or 

triangular . nigrocuneatuB . 

Lateral faco-maiks long, linear .. 17. 

17. Broader; tegulce without spot, apical part of 

metuthoracic area sculptured. cardmcopvs. 

Narrower; teguloo more or less spotted, apical 
part of metathoracic area not distinctly 
sculptured. polevoia. 


ffalictus ( Seladonia ) tumulorum (L.). 

Females were collected in Siberia on the Kudia River, 
July; at Preobrageniya Bay, July 12, and at Kongaus, 
August. These differ a little from European H. tumulorum 
in that the area of metathorax is finely sculptured all over, 
but one specimen (Kongaus) does show a broad shining 
margin, so it is of doubtful advantage to separate the 
Siberian form. Possibly the male will show more difference. 

Ilalictus ( Seladonia ) eruditus , sp. n. 

$ .—Length about 6*5 mm., anterior wing 5. 

Face, cheeks, and metathorax blue-green; vertex, meso- 
thorax, and scutellum olive-green ; abdomen olive-green 
above, piceous below ; legs black, with the knees yellowish, 
tibiro at apex and small joints of tarsi pale reddish, the 
scopa on land tibiae pale fulvous; tubercles yellow ; hair of 
head and thorax above lively ferruginous; abdominal bands 
(interrupted on first two segments; very pale fulvous ; head 
very large, quadrate, with enormously developed occipital 
region; eyes parallel; mandibles bulcntate, strongly curved ; 
clypeus very low and broad, polished, with few punctures, 
depressed in middle, nearly apical half black; front dull, 
with excessively dense minute punctures; flagellum red 
beneath; mesothorax and scutellum shining, finely punc¬ 
tured ; area of metathorax poorly defined, covered, except 
marginally, with excessively fine dense strhc ; posterior 
truncation with a deep pit; teguhe clear rufo-fulvous. 
Wings greyish hyaline, with an orange suffusion, stigma 
and nervures pale reddish testaceous, second cubital cell 
very narrow. Hind spur with two or three large nodules. 
Abdomen shining, with very fine puuctures. 

Okcanskaja, Siberia, Aug. 18, 2 ? ( Cockerell ). 
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Allied to the Japanese H mkkoensis , Ckll., but larger, 
with differently coloured pubescence. 

Halictus ( Chloralictus ) mayacensis , sp. n. 

?.—So similar to the European IL smeafJnnaneUns 
(Kirby) that it might be regarded as a race or subspecies. 
It differs by the somewhat narrower face, with less arcuate 
orbits ; more closely punctured, less shining, mesotliorax; 
much darker (dark brown to nearly black) toguhe ; more 
dusky wings, with duskier stigma ; area of metathorax 
more regularly and evidently striate; abdomen not so 
green. 

Low Lighthouse, coast of Siberia between Valentino Bay 
and Olga, Jan. 13, 19 $ ( Cockerel !). 

The H . smeathnianel/us compared are from Bozen, Tirol 
(Friese), Richmond, Surrey ( Cockerel /), and St. Helens, 
I. of Wight ( W, P. Cockerell). Both species have the same 
long head and long-pcctinatc hind spurs. 

Acanthalictus dybomkii (Bad.), 

I had overlooked a male of this species, taken at Kongaus, 
Aug. 9. It is about 10’5 mra. long, and easily recognised 
by the peculiar clypeus, which is snout-like, strongly arched 
apically, and entirely black. Mandibles very bioad at base, 
highly polished; antennoe long, joints 3 to 7 clear ferru¬ 
ginous beneath, the flagellum with fine pale tonientum ; 
anterior tibiae chestnut-red in front, tarsi dark brown ; 
wings very brown, second cubital cell much narrowed abo\o; 
apical plate of abdomen broad, with a large highly polished 
depression ; beneath this, at apex of v« liter, is a broad dark 
rea projecting plate. The abdomen lias no distinct hair- 
hands* 

Halictus calceatus (Scopoli). 

One $, Okeanskaja, Siberia, Aug. 5 (Cockerel/). 

A well-known European species, 

Ilalidus morbiUosus, Kiioohbamnev, 

This well-marked species is now found to extend from 
Europe to the coast of Siberia, but in its wide range it is 
represented by distinct races, as follows :~ 

(a) tfgyptielhis, Strand, based on a male from Egypt, 

browner than the typo. 

(b) jfowwiu, n. race \ male with reddened labrum and 
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mandibles, and other characters, found by 
Glasunow at Var&auiinor, Turkestan, and re¬ 
corded by Morawitz, Horse Soc\ Eut. lioss., 
Nov. 1893, p. 76. 

(c) orientis, n. race ; female witli bead narrower, 
angles of prothorax rather more prominent, 
wings perceptibly reddish, apical depression of 
first abdominal segment less distinctly punc¬ 
tured, hair on inner side of hind tibiae aud tarsi 
pale yellow, on outer side of tibim posteriorly 
dark fuscous. Kongaus, Siberia (type-locality), 
4 ? , Aug, {Cockerel/) ; Okeanskaja, Aug. 5,1 ? 

( Cockerell), 

The orientis form, from a very moist region, is more 
melanic than the type ; the other two named forms diverge 
in an opposite direction, coming from dry or desert regions. 
The shining mesothorax of H. morbillosus orientis recalls 
II. equestris , Mor., but the dark tegulae and other characters 
separate it at once. 

Halictus tetrazonius, Klug. 

Okeanskaja, Siberia, Ang. 18,1 ? (Cockerell). 

Compared with European specimens, it is a little larger, 
and the mesothorax is more densely punctured and less 
shining; thus it departs from the type in the opposite 
direction to the Chinese race tsingtanensis , Strand. 

Halictus {Curtisapis) aUnensis, sp. n. 

? (type).—Length about 9 mm., anterior wing 6'2. 

Black, head aud thorax with erect dull white hair, faintly 
tinged with reddish on thorax above; head broad oval, the 
face rather narrow; clypeus produced, finely roughened but 
shining; front dull, vertex shining; flagellum (lark, with a 
hardly perceptible reddish tinge beneath; angles of pro¬ 
thorax distinct, but not much produced; mesothorax and 
Bcutcllum finely and closely punctured, but shining between 
the punctures; area of metathorax broad, with over 20 
distinct, more or less wavy, longitudinal rugic; posterior 
truncation sharply defined, but with no special structure at 
upper corners ; toguhe black with narrow pallid margin, 
varying to dark reddish. Wings hyaline, faintly brownish; 
stigma aud nervures reddish testaceous; second cubital cell 
narrow, third broad but not much produced apically. Legs 
blaek, with much pale hair, ferruginous or (Okeanskaja 
specimen) practically white on inner side of tarsi; hind 
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tibia) with a variable amount of dark hair posteriorly; hind 
spur coarsely serrate, the teeth broad and obtuse. Abdomen 
moderately shining, finely punctured, the entire first seg¬ 
ment, including the broad depressed apical part, closely 
beset with very fine punctures; basal part of first segment 
with pale tomeutura, but it is not dense; bases of segments 2 
to 4 with entire bands of white tomentum. 

g .—Less robust, but stout for a male; face broad, 
densely covered with white hair; clypcns with a large 
creamy-white apical patch; antennae moderate, colom’cd as 
in female ; tegulm brownish ; tibiae and basitarsi entirely 
black; abdomen shining, the banding less distinct, 

Amagu Village (type-locality), Siberia, July, 2 ? at 
flowers of Iris ( Cockerell ) ; Kudia River, July, 4 ? (W, P. 
and 2\ D . A . Cockerell) ; Olga, July 13, 2 ? (Cockerell) ; 
Okeauskaja, Aug., 1 ? ( Cock&'eU ) ; Kongaus, Aug. 9, 1 $ 

( Cockerell). These localities arc near the foot of the Sichota 
Alin Range. 

Closely allied to the European H. leucozonius , Scbrenk, 
but the female is readily distinguished by the more closely 
and finely punctured racsothorax, and paler venation, with 
smaller second cubital cell. The male is easily separated by 
the black basitarsi. Among the Japanese species, there is 
some resemblance to H. basicirus , Ck.ll. 

Halictus (Curtisapis) tacitus , sp. n. 

? .—Length about 10 mm., anterior wing 7“5. 

Black, including mandibles, antennae, and legs ; bead 
oblong; clypeus rugoso-punctate; front dull, vertex more 
shining; head and thorax with dull pale ochrcous hair, 
becoming a sort of dilute chocolate on seutellum; meso¬ 
thorax and seutellum dull, and excessively densely punc¬ 
tured ; area of metathorax large, poorly defined, appearing 
rugose under a lens, but with a delicate sculpture of fine 
lines forming an irregular network; posterior truncation 
with a wrinkled surfaco and sharp margins, but no special 
projections at upper corners; tegulie black with narrow 
pale margin. Wings dilute fuliginous, stigma and uorvurc* 
dull ferruginous; second cubital cell broad, third not 
nearly twice as broad as second. Legs with pale ochrcous 
hair, black on outer side of hind tibiae, orango on inner 
side of tarsi; hind spur very coarsely serrate, with broad 
obtuse lobes or teeth. First abdominal segment dull, with 
close excessively minute punctures all over, and no con¬ 
spicuous hair on basal part (except in lateral view, the thin 
hair being erect); remaining segments also dull and 



Mr. IT. E. Andrewos on Oriental Carabidm, 585 


minutely punctured, with entire greyisli-wliite bands at 
bases of segments 2 to 4 ; caudal rima dark purplish brown; 
hair on venter largely reddish. 

Kongans, Siberia, Aug. 9 [Cockerell). 

Another member of the H. lencozonim group, readily 
known by the dark wings and peculiar sculpture. 

Halictus chcddaorum, Morice. 

Bliithgcn has recently claimed that H\ chaldaornm from 
Mesopotamia and H. micado , Strand, and H\ statialis , Ckll., 
from Formosa, are one species. This seemed so improbable 
that I sought further advice, and Dr. J. Waterston was 
good enough to compare the specimens in the British 
Museum. He is definitely of the opinion that chaldaorum 
is distinct: “ the mesothoracic punctuation is sparser and 
the interspaces are smooth. In the other two the punctua¬ 
tion is much denser and the interspaces are reticulate, so 
that the thoracic notum appears a little duller.” It may 
be added that Dr. Waterston fails to find any difference 
between H. statialis and H . micado as represented in the 
Museum. Strand describes H . micado as 8 mm. long, with 
the flagellum at cud scarcely brownish; II. statialis is about 
6 mm. long (herein like chaldaorum ), and the flagellum is 
ferruginous at end. The question of their identity must be 
considered unsettled, but it is significant that Bliithgen had 
both the types before him. 


LXVI .—Papers on Oriental Carabidss. —XIV. 

By H. E* Anduewes. 

In this paper I describe a new genus and species belonging 
to the Ozsenini. In addition, a series of notes will be found, 
chiefly on synonymy. Most of theso are the lesult of a 
second visit paid last year to Mr. Rend Obeifchur at Rennes, 
when he veiy kindly allowed me to make a further examina¬ 
tion of the Uhaudoir, Bates, and other collections. 

Anentmetus, gen. nov. 

Head large, nauovvly boidered at sides, eyes widely 
sepaiated tiom buccal fissure, genm slight, gkbious not 
ombiacing eyes behind, outer side of buccal fissuie dilated 
into a plate, visible from above ; clypeus nairowed in trout, 
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strongly emarginate, without setso, suture well marked, 
labrutn slightly emarginate, plurisctosc; mandibles short ami 
wide, slightly hooked and sharp at apex, several ^oUo placed 
along the lower margin of sciobe; ligula narrow, 4~<etose, 

E araglossso wide, leathery, extending a little beyond ligula 
ut not enveloping it, the border microscopically setulose; 
raentum with a deep sinus and a sharp bordeiod tooth, 
epilobes wide, extending to apex oE both lobes and tooth; 
maxillse cuived, sharp, slightly hooked at apex, densely 
ciliate within almost to apex, outer lobe jointed; palpi slioit 
and thick, apical joint setulose, truncate at apex, a little 
dilated in maxillaries and fully twice as long as 3, securiform 
in labials and a little longer than 2, which is bisetose on 
inner margin ; antennas short, thick, flattened, pubescent, 
bub only fully so from joint 5, joint 11 about half as long 
again as 10. Protkorax cordate, sides explanate, without 
seta*, fiont angles rounded, not produced,. Elytra 9-striate, 
without scutelbuy striole, intervals without punctures, border 
behind strongly reflexed for a short distance at about apical 
fourth and pressed tightly against the elytra, without notch. 
Sternum : prosternal process glabrous, not bordered, meso- 
coxae separated, metacoxae almost but not quite touching. 
Venter sparsely setulose at sides, penultimate segment with a 
transverse row of seta?, last one (<J) with a number of seta 
disposed in a semicircle round apex, last tergite very convex, 
overhanging and extending rather beyond last ventral seg¬ 
ment. Legs short but strong, profernora suleate beneath, 
tibiae carinate, pubescent, tarsal joints short, pubescent on 
upper surface, pro- and me^otarsi (<J) with joints 1 and 2 
slightly dilated and clothed beneath with scales, claws simple. 
Body pedunculate, upper surface very finely punctulat6, but 
not pubescent. 

The type of the genus is A. pluto, described below, but I 
feel no doubt that Fairnmiro’s Psetidozcena spis&ieortm (Ann. 
Soc. Ent, Fr. 1888, p. 335) aho belongs to it. The charac¬ 
ters given in the description, Mr. Leaned notes (Miss. Pavie 
Hist. Nat. 1904, 62. t. viii. fig. 13), and the notes which I 
made myself a year or two ago, when woiking at the Paris 
Museum, all confirm this. Mr. Lesne put the species pro¬ 
visionally under Pachjteles, though remarking that it diffeied 
in some of its generic characters, 

Anentmetus } Into , sp. n. 

Length 10*0 mm. ; width 3*0 mm, 

Piceous-black; underside, palpi, joint 1 of antennae,* and 
legs brown-red. 
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Head slightly convex, frontal impressions short and shallow, 
sides of front with some tine longitudinal striation, labrum 
7-setose, eyes large and prominent, antennae reaching base of 
prothorax, surface punctate, clypeus very finely, neck rnoie 
coarsely, vertex almost smooth. Prothorax slightly convex, 
a little wider than head and two-thirds wider than long, base 
truncate, with its sides rather oblique, a little narrower than 
apex, which is faintly emarginate, widest at about apical 
fourth, sides a little reflexed, gently rounded and sinuate 
rather before base, front angles rounded, hind ones sharply 
rectangular and projecting laterally; median line fine, trans¬ 
verse impressions both deep, surface finely punctate, with 
some transverse striation across base. Elytra moderately 
convex, parallel, a little wider than prothorax, twice as long 
as wide, border rounded at shoulder, glabrous, stiise shallow, 
finely and indistinctly punctate, intervals only slightly convex, 
a little more so near base, punctures of marginal series hardly 
interrupted, but not very close together. The whole of the 
upper surface is covered by a very fine, nearly isodiametric 
microsculpture. 

Kumaon: Haldwani Division (ET. G. Champion ), 1 ex., 
<?. This type is in the British Museum. 

Pseudozcena (Picrns) obscura , Chaud. R^v. du groupe des 
Ozenides, Ann. Soc. Ent. Belg. xi. 1858, p. 46=P. 
orientalix , Klug, Jahrb. 1831, 81. t. i. fig. 8. 

The type of CImudoir's species seemed to me to differ in 
individual chaiacters only nom the well-known P. orientalis , 
and, although I have not seen King's type, I see no reason 
to doubt their identity. On the other hand, P. opaea, Chaud., 
described on the same page, of which I also examined the 
type, appeared quite distinct. Chaudoir gave as locality 
“Inde tiansgang&ique,” but the two examples in his collec¬ 
tion are labelled a Ceram (Wallace)” and ^Ternate?’ The 
only other specimens I have seen came from Formosa. 

IVebria liridipes , Fairm. Ann. Soc. Ent. Fr. 1886, p. 306= 
N. clnnemia , Bates, Efit. Month. Mag. ix. 1872, p. 52. 

In Fairmaire’s specimen the tibise and tarsi are very pale. 

Coptolobas iaprolanm^ Chaud. Mon. des Scaritides (i.),An». 
Soc. Ent. Belg. 1879, p. 161=5(7. anodon , Chaud. 

(p. 160). 

The type of the latter is larger and wider than that of tho 
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former, and tho protliorax is rather less contracted in front. 
I have compared the types both with each other and with 
other specimens, and conclude that all belong to one species. 

Bembidium sp., Roc. Ind. Mus. xviii. (ii.) 1919, p. 99. 

I was unable at the time to identify this insect from 
Nasratal«id, Seistan. I now find it to be B. quadraticolle, 
Motch. Ins. Sib. 1844, p. 270. 

Brachyonyehvs [Z3p?Vo«m»«] humeratm, Cliand. Rev. el Mag. 
Zool. 1869, p. 69 = 5. sublcevis, Ohaud. (p. 67). 

Craspedophorm [ Epicosmus] hilaris and rufipalph [Laf. in 
litt. Ann. Soc. Ent. Fr. 1851, p. 221], Chain!. Mon. sur 
les Panagdides, Ann. Soc. Ent. Belg. 1878, p. 110. 

Chaudoir treated these as one species, but to me tiny 
appear quite distinct. I have in my collection an example of 
hilaris, which I compared with the type, and there are others 
in the British Museum. In this species tho front spot 
extends inwards to stria 2, whereas in mfipalpis , a much 
smaller insect, it only reaches stria 3. Chaudoir thought 
that hilaris might be the same thing as geniculatus, Wied., 
which is not the case ; rufipalpis, on the other hand, must be 
very near to, if not identical with, Wiedemann’s species. 

Chlcenius e/ctremus, Chaud. Mon. des Chldniens, Ann. Mils. 
Civ. Gen. viii. 1876, p. 112= C. postsoriptus. Bates, 
Trans. Ent. Soc. Loud. 1873, p. 326. 

Chlmnius pratensis, Chaud. Mon. des Ohleniens, p. 210= 
0. prostenus, Bates, Trans. Ent. Soc. Lond. 1873, p. 325. 

Chlcenius semicyaneux, Andr. (not Solaky), Roc. Ind. Mus. 
xviii. (ii.) 1919, p. 100= C. Jiainpes, Men. Cat. ruis. 
1832, p. 114. 

Cklatniirs ynnnanns, Andr. Ent. Month. Mag. 1920, pp. 236 
& 238= C. convexus, Fairm. Ann. Soc. Ent. Fr. L880, 

p. 310. 

Codes hei'isshnux, Chaud. Mon. des Oodidos (i.), Ann. Soc. 
Ent. Fr. 1882, p. 361. 

I regard this species, although it is quite black, as a 
Simous ; at the same time I do not consider this genus very 
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clearly differentiated from Oodes. The presence of a minute 
seta on the hind angles of the prothorax is not a distinguishing 
character, for it occurs also in some species of Oodes (e. g., 
0. paiallelus, Laf.), but the tooth of the menturn, though 
not distinctly emavginate, is hollowed out beneath, and bent 
rather strongly upwards at apex. 

Melanodes pernitidus, Chaud. Mon. des Oodides (ii.), Ann. 
Soc. Ent. Fr. 1882, p. 550=if. subelomjatas , Chaud. 
(also p. 550 )—Dimlindus {Arsenoxenus) harpaloides, 
Bates, Ann. Mus. Civ. Gen. 1892, p. 365. 

Chaudoir’s two species differ only a little in form, and 
appear to me to be the same thing, redeaci ibed by Bates, as 
mentioned above. 

In the African species of Melanodes the o protaisi have 
three dilated joints, elosely spongiose beneath; the upper 
surface of the body is minutely punctulate, and theie is, iu 
addition, a fine but distinct microsculptuie formed by a 
reticulation with isodiametric meshes. In Dicoalindus the <? 
protarsi are not dilated; their surface beneath is smooth 
along the middle, with a row of nanow whitish scales along 
the margin at each side. The upper surface is similarly 
punctulate, but the microsculpture consists in extremely 
closely placed trausverse lines, just visible under the micro- 
Bcope (x 75), on prothorax and elytra, though the head is 
minutely reticulate. In general appearance the Afiican and 
Asiatic species are extraordinarily alike, but, with such 
widely different taisal clothing, belong appaiently to 
diffeient genera, if not to different tribes. I do not Bee my 
way at present to reconcile these contradictory features. 

In 1919 (Trans. Ent. Soc. Lond. p. 149) I stated that the 
Indian and Buimese D. harpaloides , Bates, was identical 
with the Javan D.felspaticus, Macl. The two species are 
remaikably alike, but the examination of further material 
leads mo to think they are distinct. 1). harpaloides is a 
little longer, the frontal foveas less deeply impressed, the eyes 
rather flatter, the basal sulci of the prothorax longer and more 
distinctly linear, the elytra somewhat longer, the rnetepi- 
steiua more or less punctate. The mandibles me normal, 
whereas in D, feUpaticus (as also in the Ceylonese 1). m- 
pundutus, Bates) the right mandible $ 1ms the upper margin 
of the setobe raised into a projecting knob. The Indian 
species should be known as 1). pernitidus, Chaud. 
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Eccoptogenius (Rhemhus) distinguendus , Laf. Ann. Soc. Erit. 
Fr. 1851, p. 278 ; Andr. Trans. Ent. Soc. Load. 1921, 
p. 147. 

In this genus the first joint of the antennae is clavate, but 
the presence o£ a single character like this seems hardly 
sufficient to justify exclusion from Diplocldla , to which geuus 
I think the species should be referred. 

Chydceus (Acrogeniodon) semenoioi , Tchitch. Hor. Soc. Ent. 
Ross, xxxii. 189:*, p. 660; Andr. Ann. & Mag. Nat. 
Hist. (9) iii. 1919, p. 473= (7. obscurus, Chaud. Bull. 
Mosc. 1854, ii. p. 344. 

Tchitcheiin’s type is not likely to be available at piesent, 
but, after re-examining Cliaudoir’s and comparing with it 
specimens from Sikkim, of which I have now seen a good 
many, I feel justified in treating these two species as 
identical. 

Dioryche ( Platymetopus ) amasna , Dej. Spec. Gen. iv. 1829, 
p. 73; Amir. Trans. Ent. Soc, Loud, 1921, p. 147 = 
1). torta,j Mad. Ann. jav, T825, p, 21; Andr. Trans. 
Ent. Soc. Loud. 1919, p. 154. 

After examining additional specimens from Java as well as 
from numerous other localities iu the East, I think the slight 
differences previously observed are individual only, and 
propose to treat the two species as one. 

SUnoIophus fugax , Lesne (not Dej.), Miss. Ptiv. Hist. Nat. 
1904, p. 76 = Aoupalpus ovatulus , Bates, Ann. Soc. Ent. 
Fr. 1889, p. 273; Andr. Trans. Ent. Soc. Loud. 1921, 
p. 177. 

I have compared this specimen, which Mr. Lesne very 
kindly sent me, with Bates’s type. I have not seen Dejeatrs 
type, which came from Senegal, a locality sufficiently remote 
from Indo-China ; apart from this, the fourth tarsal joint in 
ovatulus is barely emargii^ate, whereas in Stenoloplius it is 
bilobed. 

Zesticus tcaierhouseij Chaud. Rev. et Mag. Zool. 18G2, p. 489; 
id. Rdv. des Trigonotomides, Ann, Soc. Ent. Belg. xi. 
1868, p. 155. 

Obaudoir did not know the locality of his specimen, though 
he thought it came from North India, 1 have now an 
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example coming from Chandkiia in Sylhet (/. L. Skerwill), 
which I was able when at Rennes to compare with the type. 

Trigonotoma crenata , Chaud. Rev. des Trigonotonrides, Ann. 
Soc. Ent. Belg. xi. 1868, p. 159= 2 7 . dolinii, Chaud, 
Bull. Mosc. 1852, i. p. 69 ; id. Rev. p. 159. 

The differences indicated by Chaudoir in his “ Revision ” 
aio of the slightest desciipcion. 

Movio cncajoides , Chaud. (not Walk.), Ess, monogr. snr les 
Mononides, Bull. Mosc. 1880, n. p. 342=il/. subcotwesus, 
Chaud. Sion. p. 340 = J/. snbmaryinutus , Chaud. Mon. 
p. 342=1/. onentaliSj Dej. Spec. Gen. i. 1825, p. 432; 
Chaud. Mon, p, 338. 

I examined all these types, and could find no distinguishing 
eluuacteis. II. orientalist widely spread in the East, and 
varies considerably in size, form, and sculpture. 

Morio intermedins , Chaud. Mon. p. 344=3/. luzonious , Chaud. 
Bull. Mosc. 1852, i. p. 81; id. Mon. p. 344. 

The difference between these species lies in their 

unequal” size. The other characters relied on by the author 
to distinguish them are very slight, and, after a comparison 
of types, appeared to me inadequate. I have seen many 
specimens of varying size and from many localities. 

Nanochlcemusfeias, Bates, Ann. Mus. Civ. Gen. 1892, p. 322 
^ =z«c&j>$em Jerruyinta, Chaud. Bull. Mosc. 1874, i. p, 30. 

Colpodes ccBloptei'us , Chaud. R4v. des Colpodes, Ann. Soc. 
Ent. Fr. 1878, p. 368= C, olivius > Bates, Trans. Ent. 
Soc. Loud. 1873, p. 330. 

Ilwagonia andimanensi$ i Pllde. Tnsecta, iv. 1914, p. 165 = 
h. termimta , Kirby, Trans. Linn. Soc. xiv. 1825, p. 564. 

llinopelma plmiigradum , Bates, Proc. Zool. Soc. 1889, p, 385 \ 
Audr. Trans. But. Soc. Lond. 1919, p, 197. 

Bates placed his genus among the Ctenodactylini, but there 
is a mobile hook at the apex of the maxilla*, and it should 
therefore be referred to the Hexagonlini. 
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Abame, Andr. Ann. & Mag. Nat. Hist. (9) iii. 1919, p. 477. 

This genus, which I proposed for a number of specios 
formerly referred to Oasnonia, I now think generieally 
indistinguishable from Odaoantha. In none of the Eastern 
species known to me is there so distinct a border to tho 
prothorax as in tho Palmarctic melunura , L., but there arc 
sometimes evident traces of it, as in agrota, Bates, tetra- 
spilota, Selim. Goeb., towards apex, and obesa, Andr., towards 
base. The shape and striation of the elytra are variable, and 
in ehaudoiriy Boh pilifera, Nietn., etc., not only have the 
striae almost disappeared, but there is a deep transverse 
impression across the base. For these it may be desirable 
at some future time to form another genus, but this must 
wait until some general revision of the group can be 
undertaken. 

Selina ritsemce , Oberth. Notes Leyd. Mus. v. 1883, p. 223= 
S.wstermanni, Motch. Etud. Eutom, 1857,110. t. fig. 6. 

Dnjpta crassiuscula, Bates (not Cliaud.), Ann. Mus. Civ. 
Gen. 1892, p. 383 ; Andr. Trans. Ent. Sou. Loud. 1923, 

p. 6. 

This form must be treated as a distinct species, and I 
therefore propose for it the name of D. tubereulata. 

Pheropsophus curtus, Arrow, Trans. Ent. Soc. Lond. 1901, 
p. 204, t. ix. fig. Z—P. amcenus, Chaud. Bull. Mosc, 
1850, i, p. 78 =jP. marginalis, Dej. Spec. Gen. i. 1825, 
p. 310=P. tripustulatus , F., Ent. fcjyst. i. 1792, p. 145. 

I have referred to all these before, but am only now able 
to refer them to one species. It seems unlikely that the 
Fabrician type came from Siam. I have seen no examples 
at present from any region other than Central and Southern 
India. 

Brachjnm concinmts, Bates, Ann. Mus. Civ. Gen. 1892, 
p. 393=/?. longipalpis , Wied. Germ. Ent. Mag. iv. 1821, 

p. 118. 

In Bates's type the front fascia is divided on each elytron, 
interval 6 being dark, so that there is a patch on intervals 3-5. 
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Catascopus ceneipennis , Chaud. Berl. Ent. Zeitschr. 1861, 
p. 118= C. hardwicki , Kirby, Trans. Linn. Soc. xiv. 
1825, 98. t. iii. fig. 1. 

Catascopus cupricollis , Chaud. Col. Nov. i, 1883, p. 24 (for 
which I recently proposed the new name of ceneicollis , 
Ann. & Mag. Nat. Hist. (9) iii. 1919, p. 481, now 
unnecessary) as (7. aruensis , Saund. Trans. Ent. Soc. 
Lond. 1863, p. 458, t. xvii. fig. 5. 

Catascopus goebeli , and var. basalis , Chaud. Rev. et Mag. 
Zool. 1872, p. 245. 

I cannot regard these specimens, after a further examina¬ 
tion, as anything more than varieties or local forms of 
C. facialis, Wied. In basalis the head, prothorax, and base 
ot elytra are greenish, intervals 8-9 and apex very bright 
metallic green, sometimes a little cupreous. This is the usual 
form in Indo-China. 

Tetragonoderus trifasciatus, Chaud. Bull. Mosc. 1850, ii. 
p. 455= r. toBniatus , Wied. Zool. Mag. ii. 1, 1823, 

p. 62. 

Cymindis altaica , Bates (not Gebl.), Scientific Results of 
Second Yarkand Mission, Col. 1891, p. 20 =C. manner - 
heimi } Gebl. Bull. Acad. Pet. 1843, i. p. 36. 

I saw both Geblei*s types at Rennes. That of altaica is 
larger and much more coarsely punctate than that of manner - 
heimi; the genaa also are larger and the sides of base of 
prothorax less oblique. Bates’s specimen (which, however, 
I omitted to take to Rennes for comparison) is labelled 
“Kargil.” It is true that intervals 3 and 5 are slightly 
nariower than the others, but the puncturation throughout is 
that of mannerheimi. There is a maik of interrogation on 
the label, though none appears in the memoir. 

Lebia prattiana, Bates, Proc. Zool, Soc. Lond. 1889, p. 218, 
from Ichang, is an Aristoltbia . 

Lelia mnthophana , Bates, Proc. Zool. Soc. Lond. 1888, p. 38, 
from Kiukiang, and var. nigrans , Proc. Zool. Soc. Lond. 
1889, p. 219, from Ichang, do not belong, as I anticipated 
they would do (Trans. Ent. Soc. Lond. 1923, p. 37), to 
the genus Aristolebia , but to the allied genus Scalidion . 
Ann . <& Mag . Jd. UisU Ser. 9, Vol. xiv. 39 
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LX VII.— The Ancestrula o/Membranipora pilosa, L , awl of 

other Gheilostomatous liryozoa . By Ahthuk Wm. Waters, 
F.L.S., F.GJ3. 

[Plates XVIII. & XIX.] 

Wiien references are used more than once, the following 
contractions are employed :— 

1880. ITincks, Brit. Mar. Poly. (B. M. P.). 

1888. Jullion, Mission du Cap IIoru(Cap Ilorn). 

1898. Waters, “On Membraniporida, Joum. Liun. Soc., Zook 
vol. xxvi. (Memb.). 

1902. Ilarmer, “Morph, of the Oheil.,” Q. J. Micr. Sc. vol. xhi. 

(Morph). 

1903. Norman, “Nat. Hist, of E. Finmavk,” Ann. & Mag. Nat. Ili&t. 

ser. 7, volfe. xi., xii. (Kinmaik). 

1909. Lovinsen, “Morph, and Syat. Studies of the Ohoil. Bv).” 
(Studies). 

1918. Waters, “Mar. Bry. of (’ape Verdo LI/* Journ. Linn. Soc., 
Zool. vol. xxxiv. (Cape Verde). 

1923. Waters, “ Med it and othor CJnhrilinidre/’ Ann. & Mag. Nat. 
Hist* ser. 9, vol. xii. (Crib.). 

For some time particulars of tk'e ancestrula)* and of the 
early growth of the Bryozoa have been noted, but, considering 
that Electra pilosa , L., had received so much study, it was 
taken for granted that the published descriptions told us all 
there was to be known. But, on re-examining the Electra 
pilosa , or a variety from the two adjoining towns of Santa 
Margherita, Lig., and Rapallo, on the Italian Riviera, points 
were discovered so different from any description with which 
I was acquainted that a prolonged examination was made, 
when light was thrown upon some problems of the early 
growth of the Bryozoa, giving a good starting-point for an 
explanation of other species. It occurs in great abundance 
on the fronds of Posidonia as delicate lines or strips, formed 
for the most part by two zomcia side by side (PI. XV11J. 
figs. 1, 2, 8), and in principle has much in common with 
typical growth of the Ohcilostomata, From the ancestrula 
of the incrusting Cheilostomata there is generally one 
zoeociura growing from the distal end and one from each 
side, and it has been considered that the two lateral zoceeia 
are the first formed, but this docs not seem to be universal. 

In the Santa Margherita J5k pilosa , also found in Naples 
and Mentone, a distal zocccium is formed from the ancestrula 

*t have tklemd to tic ancestrula in (Cape Verdo), p, 10; (Crib.), 
it Cths* places. 
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and one lateral zooecium (always the left-hand one). This 
suppression of one side in all these specimens of E. pilosa, 
where many hundreds were examined, is very curious. It is, 
however, by no means the only case iti which suppression 
of one side occurs, and in Hippothoa hyalhia , L., Barrois, 
Jullien, and others figure the first zooecium as growing from 
the right-hand side; whereas I collected a considerable 
number from near Oban, Scotland, and with very few 
exceptions the first zooecium grows from the left, and the 
position is the same from Gunther Sound, Franz Josef Land 
—from Plymouth it is sometimes right, sometimes left. 
Barrois*, speaking of Hippothoa (Mollia ) hyalma says: 
“ Dans la majorite des cas on ne rencontre jamais sur la loge 
primitive qu’un seul bourgeon lateral, neanmoins il arrive 
souvent qu'on trouve de l’autrc cote de Pouverture de la 
loge la trace d'un second bourgeon syiuetrique qui n’existe 
la plupart du temps qiPa Petut rudimentaire,” and speaking 
of Alcyonidiens, p. 125, “Le bourgeonnement de la loge 
primitive est toujours lateral, et peut se faire tantot h droit 
(figs. 26, 28), tantot h gauche (pi. vi. fig. 27), mais dans tons 
les cas, Pun des deux bourgeons lateraux parait avorter, du 
moins je n’ai jamais rencontic un seul cas, ou ils existassent 
tous deux en muine temps.” 

In Membranipora pilosa from Pontevedra, N. Spain 
(Atlantic), there are a few cases where there is suppression 
of one side (see PL XVIII. fig. 6), and in a specimen of 
M. lineata , L., there is suppression of the right-hand 
zooecium (PL XIX. fig. 15) in a young colony. 

Cumings,in three very important papeis on the ancestrula 
and early growth of Paleozoic Bryozoa, refers to the “ sup¬ 
pression ” of buds on one side in recent Cheilostomata, and 
says of the early stage of Fenestella +: “ It consists in the 
formation of two lateral buds, and later of a median bud,” 
which seems also to be the case in other Paleozoic Bryozoa. 
In Fenestella M the adult habit of growth is frequently not 
suggested until as many as fifty or sixty buds have been 
produced.” In the Cheilostomata a gradual change to the 
adult is frequently met with, of which the most marked is 
Membranipora J {Membraniporella) nitida , Jolmst., where for 
some distance, in certain cases, the early zooecia may remind 
us of M. lineata . The ancestrulse of many of the Paleozoic 
forms seim to approach most nearly to the Cyclostomata, 

* ‘Embryologie des Bryozaires/ p. 108, pi. ix. (1877). 

t H Dtnfll. of some Paleozoic Bry.,” Amer. Joum. of Science, vol.xviL 
p. 59 <1904>. 

X (Ctope Verde), p. 10 (1918). 


39* 
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though in some points the way in which the buds arc formed 
seems to recall the growth of the Cheilostomata. Cumings* 
gives the size of the protoceimn of Prasopora and Callopora, 
Hall (non Gray), as being 0'08 mm., which is about the size 
of some of the smaller recent Cyclostomata, lie f gives the 
size of the protcccium of Fencstellu as ()• 1—0 (i mm., which is 
larger than that of any known recent Cyelostomaia. In 
a previous paper t ho had given the measurement as 
01 mm.—namely, the size of several recent species, which 
vary from O'09-0'28 mm. 

The typical growth (test-fig. A) from the anecstrula of 
incrusting Cheilostomata is, as mentioned, one distal and 
two lateral zooceia, and in some species, or some individuals, 


a. n. 



growth may take place all in one direction (Pl.X VIII. fig. 12), 
but very generally there is also a growth in the proximal 
direction, with frequently three ssococia seeming to balance 
the three distal ones, forming a more or loss radiate expan¬ 
sion, which is by no means so simple as it at first scorns, 
and can be better understood after examining tlio Santa 
Margherita Electro, probably a variety of Electro pilom, or 
may be a new species, to which we eau now return, but, first, 
it will bow be apparent that for comparative study of this 


* “Bevel, sad Syst. Position of the Monlictiliporoule," Ilall. Goal. 
Soa. of Amer, vol. xxiii. pp. 8S8,802 (1012). 
t “Bevel, of Fmestellu,” Amer. Jouxn, of Science, vol. xx. p. 171 

im 

8Wn ® Eelteozoic Cry.,” Amer. Journ, of Science, vol. xvii. 
. P»f8 (1004). » 
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early growth the aneestrula must be correctly orientated, 
whereas most authors have neglected this and drawn it in 
any position. The zooecia growing proxitnally to the ances- 
trnla do not, however, show the same regularity as the distal 
ones. There may be four or five proximal zooocia placed 
somewhat irregularly. The diagrams show where the growth- 
chambers must occur, but they will not be found all in one 
specimen, as in the diagram. 

The aneestrula is more or less circular and has a plain 
calcareous front (PI. XVIII. fig. 7), instead of the chitinous 
perforated front of typical E. pilosa. The aperture is oval, 
and the proximal border has a ridge; it is shorter than the 
other zooecia, both zooecia and apeiture being about the same 
size as in the type. The ordinary zooecia have fewer perfora¬ 
tions than E. pitosa from other localities, the shape of the 
ancestrulais somewhat similar with only two small distal spines 
—an unusual number; but Ostroumoil* mentions two with 
a similar aneestrula in M . dehculata, but we cannot be sure 
of the species. Umbonula veiruco$a\ has two (PI. XVIIL 
fig. 14), like the “ calcareous shoulders 99 of Ilarmer. Perhaps 
there are also two subsidiary ones, see p. 610. 

Inside the aneestrula, as can best be seen from the dorsal 
surface, there arc large chambers (Pl. XVIII. fig. 8), which I 
propose to call growth-chambers (text-fig. B, 2), from which 
the following zooecia are formed, one is distal, and in the 
variety there is one on the left side (2 /), and sometimes, but 
not always, one on tlio proximal edge (4). This statement 
is not fiual, as there are irregularities, and a growth-chamber 
may be formed where no zooecium will afterwaids grow. 
These chambers must be looked upon as somewhat akin to 
the pore-chambers, though much larger, and also larger than 
the rosette-plates, which occur on the side-walls of the 
zooecia. The distal (2) and lateral zooecia (2/) form the 
beginning of the distal part of tho colony, and besides from 
near tho base of the lateral zooecium (2 1) another zooecium 
grows in an opposite direction, also from a chamber (8 1 , and 
figs. 1, 2). Continuing side by side with this is a proximal 
zooecium (*4), which may become attached to the aneestrula; 
so that now we have a biserial strip (PL XVIIL figs. 1, 2) 
growing in each direction. There is thus a suppression of 
the row on the right-hand side, whereas in typical E . pilosa 
the budding generally occurs on each side (text-fig. A). This 
strip of JS. pilosa , var., may grow in tins way for a cou- 

* Traus. from Bussian, f Archives Slaves de Biologie/ vol. ii. p. 565, 
11 Etudes Zool. et Morph, de JBry.” (1886). 

t (Morph.), p. 381. 
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sidcrable distance, and later may increase to three or four 
zooecia or more, and other strips may grow side by side with 
it, or in an opposite direction—also the strips may divide 
and again anastomose (PL XVIII. fig. 4). The later growth 
may look almost continuous, although arising from various 
centres, but of this I did not see much* 

A lateral branch may sometimes grow at right angles to 
the colony from a growth-chamber, like those of the ances- 
trula, only one zoceciura starting from this chamber, other 
zooecia spreading out as in the original growth (PL XVIII. 
fig. 3); also there may be, though very rarely, branching 
from the ancestrular region (Pl. XVIII. fig. 4), but it is not 
necessary to follow all irregularities. The early zooecia of 
these lateral branches are usually much larger than the 
others, whereas those near the aucestrula are usually 
smaller. 

This variety gives the key to the growth of a large part 
of the Cheilostomata, showing the form of the aucestrula, 
and the position of the neighbouring zooecia. 

The so-called spines of ordinary E. pilosa are really a 
continuation of the border of the chitinons wall, and it is 
very doubtful whether they should be compared with the 
oral and zooecial jointed or contracted spines, known in so 
many species. The number of these thorn-spines is remark¬ 
ably variable in the different forms and varieties of Epilosa , 
and also varies on the same specimen, for on some from 
Pontevedra, Spain, kindly sent to me by Barrosa, many of 
the younger zooecia are absolutely without these spines 
which are general on‘the older ones, becoming however 
fewer as the border is reached, also when there is a partial 
second layer there are few or no spines. The specimen 
described by Barrosa* from the same locality has many 
stout spines. A specimen from Plymouth has 10-12 of the 
zooecial thorn-spines and the ancostrula appears to have 
eight, but the central region is too much damaged to bo 
quite certain of the number. In typiea there may bo only 
four or three, though some have five. The number of those 
thorn-spines cannot be trusted, either in the zooecia or the 
aucestrula, as a specific character, though in many species 
the number of spines has considerable value. They are 
somewhat like the spines of Flustrella hispida , Fab. 

In a specimen from Pontevedra one zooccium has twp 
polypides, and the same thing occurs in a specimen of 
Metnbranipora (Membraniporelta) nilida , In both cases they 

^ ftobte Briczoos marines espanoles, XI.,” BoL de laKeaLSoc. 

a* Hist, Nut p. % % 1 (i my. 
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occur in the zooecium proximal to the aneestrula (4* in 
diagram). I* have shown that Membranipora armata has 
in many zooecia two polypides, there are two in the zooecia 
of Alcyonidium duplex, Prouho, aud in various Phylacto- 
lsemata there are two at the commencement of a colony. 
Has the fact that zooccium 4 grows from the two sides any¬ 
thing to do with the two polypides? 

As is well known, Electra pilosa commences as a Cypho- 
nautes, and at an early stage it can he seen that the connec¬ 
tion between the ancestrular zooecium and the bud is through 
a growth-chamber (PI. XVIII. fig. 9). The Cyphonautes of 
Membranipora villosa , Hincks, produces a double primary, 
as described by Robertson t, and the same is the case in a 
form growing on Macrocystis latifolia , Bory, from Valparaiso, 
collected by the ‘ Challenger/ differing in having simpler 
and smaller spines, instead of the branched ones of villosa , 
also there are spines or protuberances on the basal side of 
each aneestrula (PI. XVIII. figs. 10, 11), and on the frontal 
membrane there are a very few delicate “ hairs/' as described 
by Robertson. Mr. Kirkpatrick called my attention to this 
species. 

These forms have some points of resemblance with 
FJvstrella hispid a. Fab.; and Membranipora membranacea 
seems to have a double aneestrula, as indicated by NitscheJ, 
but the details of the figure and description require con¬ 
firmation ; Levinseu , s§ figure seems to show the growth 
more fully. I made an attempt to get some young colonies 
of M. membranacea sent to me, and since closing the paper 
have received some which I hope to find useful. They show 
a double primary, just like PL XVIII. fig. II, but the 
details of the early growth are not yet worked out. I am aUo 
anxious to make further examination of M* * monostachys , as 
there are many points of lesemblance to E . pilosa . Some 
Phylaotohnmata have two zoocein to the primary, and it has 
been suggested that freshwater Bryozoa must be derived 
from marine forms. May wc not find that $. pi/osa 9 together 
with the membranacea group, has to be widely separated 

* “Mar, Fauna Brit. E. Africa, Cheilostomnta/ Troc. Zool. Soc. 
London, p. 488 (1918). 

f M lncrii«ting OliefL Bry. \V. Oonqfc of N. America/ T T niv. of 
California Pub. ZooL vol. iv. p. i2<>9, pi. x\ i, digs. ill*, pi. xui. 
figs. 24a, h, (1908). 

t **Holier die Anat. and Entwick. von Flmfra membranacea” Zeit. 
wiss. Zool. \ol. xxi. p, i, li«s. it, 8 (1871). 

§ Dnnsko Dyr, Mosch v. Zool, Ltauicn, >ol. iv. p. 54, pi iv. fig. 8 

(1891). 
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from the rest of the family known as the Merabraniporidm, 
retaining those with a Cyplionautes and a tentacular organ. 

The ancestrula and the early part of the colony is the 
most delicate region and is very frequently broken down 
when the rest is in perfect preservation, and thus sometimes 
there is uncertainty as to the exact number of spines. This 
damage of the central region makes the task of collecting 
particulars of the ancestrulse a very long and laborious one, 
and frequently our knowledge is based upon one specimen 
only, though there are a few species, such as Microporilla 
malusii , Aud., Electro, pilosa , etc., which can be obtained in 
almost unlimited quantities; on the other hand, many 
species found in large quantities have not revealed their 
secret, especially in creeping forms. I have for many years 
wanted to see the earliest growths of Childonia cordierii , 
Aud., but though I have had a considerable quantity of the 
creeping stolon, it has not been possible to trace it to the 
first growth, nor have I seen the earliest stage of Jfitea . 
Some of these will be best worked out in a zoological 
station* 

The ancestrula of Cellepom has never been described, and 
I have long been on the look-out for it, and only last vi inter 
saw one for the first time in Cellepora avicularis } Hincks: 
and the cause of our ignorance is more or less special, 
though in a modified degree it occurs in many genera. A 
fresh super-layer grows over the older one and starts from 
near the ancestrula, thus burying it. The growth of these 
super-layers was alluded to in my paper on Cribrihna*\ 
Hincksf has referred to “super-cells” in Schizoporella 
linearis , var. hastata i II., and others have mentioned the 
same thing* Canu and BasslerJ speak of a “faussc” or 
“ psoudoanocstrula 13 to these super-layers. 

Frequently it is difficult to follow the ancestrula, through 
its being partially overgrown by the proximal zooccium 
spreading over part of ,thc ancestrula* Microporella 
diadema shows this well (figure will be given in buhsequent 
part), and it is also seen in Chaperia acantlma , Q« & G. 
(FI. XIX. fig* 4), in which I have shown, by dotted lines, 
the position of the covered ancestrula. J allien § has given 
a figure of the ancestrula of this species and Cauu and 


,560. 

^Amer. Later. Tert & Quat, Bry./’ Smithson. Inst, Bull, p. S 
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Bassler* have reproduced it, but have given it upside down. 
Jullien makes the form of the ancestrula a family character 
in the Chaperidse, but this is not yet proved. 

Taking the Cheilostomatous ancestrula with a mem¬ 
branous front: first there are those with spines all round, 
such as Metnbranipora lineata , M. dumerilii , and Sckizo- 
porella malum , Cribrilina innominata, C . furcate , Hiixcks, 
etc.; then are some in which the area is about three-quarters 
of the length of the ancestrula, as in the almost identical 
Schizoporella vulgaris , S. spinifera , S. trichotomy Waters, 
S. flabelligera , Levinsen (PL XIX. fig. 3). Others with 
diminished opesia are Mucronella microstoma , Norm. 
(PL XIX. fig, 6), M. prastans, H,, Mictoporella diadema , 
MacGL, Rhamphostomella scabra , Sm. 

The ancestrula, surrounded by special spines, have 
generally received the most attention, whereas it now seems 
that those without spines, but resembling mature zooecia, 
are probably the most numerous, but these must often be 
searched for, by following the growth of zooecia backwards 
to find the area of origin—a search often disappointing, as the 
early growth is the most fragile part frequently broken 
away or covered by debris, so that each addition to the list 
frequently represents prolonged work. However, it must 
not be overlooked that the ancestrula of J/. lineata and 
M. maderensis , Waters, are almost identical with the mature 
zooecia. It would seem that the ancestrula frequently gives 
an indication of the structure of the future zooecia, the 
spines frequently having a relation to the zooecial spines. 

Canu and Basslerf say, “In the Malacostega the ancestrula 
is analogous to the other zooecia, but smaller’*—this, however* 
is not a quite satisfactory statement, as reference to Chaperia 
and the family Membraniporidae will prove, also Cribri- 
linidae shows the same thing, but many workers would 
remove this from Malacostega. Consideration of this had 
better be reserved until more species have been discussed. 
They go on to say, w In the Anasca there is more variety**; 
but the Malacostega are a part of the Anasca. From 
Levinsen’s remarks t it would seem that he has examined many 
ancestrula of which no account has been published. 

Although it is a very general rule in the inernsting 
Cheilosfcomata that there are three zooecia growing distally 
from the ancestrula, there are, however, some exceptions 

* Loo. fig. 3, B, 1928, p. 50. 
t North Amer, Early Tert, Bry. p, 56 (1920), 

X (Morph.), p. 18. 
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which will be considered when other species arc discussed. 
Sometimes these differences are only individual—for instance, 
Lepralia pallasiana follows the rule, but 1 have seen one 
case where the zooecium, budding from the ancestrula, is 
followed by three zooecia, as if this solitary zooecium were 
an ancestrula (Pl. XIX. fig. 2). Schizoporella areolata , var. 
(PL XIX. fig. 1), shows a single zooecium from the spined 
ancestrula, and from this first zooecium two others grow. 
Only the one specimen is known. 

The ancestrulae of Membranipora lineata and its allies 
M. dumerilii , etc., present considerable difficulty, as often 
there are two or three very similar small zooecia sur¬ 
rounded by spines, so that it is difficult to decide which is 
the ancestrula, but with the facts just mentioned, where 
the ancestrula is followed by a somewhat similar zooecium, 
it was possible to find the explanation of some exceptional 
cases. 

A comparative study of the ancestrula and early stages of 
the Bryozoa is likely to help us much in classification, but 
the voluminous attempts at re-classification have almost 
ignored this most important character. It may be expected 
to give more assistance in showing relationship, rather than 
in forming schemes of classification. 

In the Cyclostomata* the size of the ancestrula is one of 
the most useful characters, but, as tliei'e is much similarity 
in other jearts, we have not got very far, though no doubt 
the way in which the first few zooecia grow is impoitant, 
and it was arising out of these considerations that I was 
anxious to see how far the ancestrula is useful in Ohoilo- 
stomata. They have been mentioned in isolated cases, and in 
1902 Harmer f published a list of 34 species in which they 
wdre recorded, but revision of these is now requited. My 
list of recent Cheilosfcomatous ancestral® or early stages, 
about which more or less is known either from published 
descriptions or my own observation, is materially over 200, of 
which 109 aro incruating, and 1 am steadily adding to the 
number, which should be very considerable before I have 
finished*. I estimate that I am entirely ignorant of the 
ancestrula in over 80 per cent, of the known genera. The 
sea-weeds thrown up on the coast in Mentone, San Romo, 
St, Raphael, and Santa Margherita have furnished many 
Cyclostomatous and some Cheilostomatous ancestrula, and 
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my general collection o£ slides lias added many, and tbc British 
Museum collections a few. Some have been mentioned in 
fossils, but not often with much detail. Canu and Bassler, in 
their last works, mention several, but they are not always 
figured right way up. 

There is a difficulty, which is more or less personal, for I 
am not at all satisfied with the present classification, and 
believe that far too many species have been made, and that 
differences in various parts of a colony would explain many 
species ; also genera seem to have been too lavishly created, 
but, having been much out of England, away from my 
collection and books, during the last few years, it has been 
impossible to decide in many cases which genera of recent 
classification I can accept. Consequently many of the names 
of earlier authorities are used, without meaning that they 
will be retained, thus, intentionally, no indication is given as 
to any expected changes. However, in every case it will be 
easy to know what species is referred to. 

The object of this study was to collect particulars of 
characters, which will largely help in checking and improving 
the classification, so that ultimately the bearing on classifi¬ 
cation must be considered. In this introductory part au 
effort has been made to bring out points useful in subsequent 
papers, and therefore we have not adhered to a few genera, 
though as a start, and as giving a good basis, forms belonging 
to what in early times was included in Membranipondte 
have been specially considered. 

Membrampora * is the genus of Blainville, and he cites a 
number of synonyms, giving, first, Discopora reticularis , 
Lamk., a species which it is difficult to recognise ; then come 
M\ reticulum , Lamk., M. teleucea, Lamk., M. corrugate 
Lamk. (as synonym with Flvstra lacrouii , Aud,), 
AT. unicornis , Flem. This does not seem to be unicornis, 
Flem., as described by ILncks, but ilf. membranacea , L. Of 
very few of these can we form any idea of what species is 
meant, and Blainville's figure of A/, reticularis does not 
help us at all, but Savigny’s F. lacroiwii I should consider 
was M* membranacea , and, as is generally recognized, it is 
not what Busk described as lacroiwii . Muller's description 
of F. membranacea seems to be membranacea , so I think 
are some others on Blainville’s list—therefore it can be taken 
as the type of the genus. Electra pilosa has been placed 
under Membranipora , and having a Cyphonautes there arc 
some points in common. 


* Man. d’Actin, p. 447. 
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Then Bust in the ‘ Challenger 9 Report, p. 78, toot the 
name Electra * of Lamouroux and placed under it G. cyhn - 
dracea, B., which is really Chape)ia. lie also included 
A 7 , pilosa , L., E. verticilfata, Lam*, E. triacantha , Lamx., 
E. bellula , Ihncks, E. distorta } Ilincks, to which Levinson 
adds E . zostencola 9 Nord., E. amplectens , Ilincks, E . morw- 
stachys 9 Bust, E.fossaria, II., E . catenularia, Jam., E. bicolor , 
Iluicks, 15, angulata , Lev., which seems a very extraordinary 
collection. 

Now membranacea and approximately all the group 
which If called (4) membranacea have no oviccll or avicularia, 
and in some the first stage is known as Cyphonautes, and 
an intertentacular organ occurs also in E . pilosa , and many 
Ctenostomata have a Cyphonautes stage, which must 
generally be looked for. The spines of M . pilosa and 
several of its allies arise direct from the chitinous wall, 
resembling somewhat those of Flustrella, I have suggested 
(p. 599) that only Electra pilosa and ilf. membranacea can 
remain in the Membranipora group, retaining the name 
Membranipora for membranacea , and others will have to be 
re-classified. 

Norman $ has to a certain extent anticipated this, though 
not on the same grounds, and he says, when speaking of 
Membranipora and the type membranacea , Cf no other species 
placed in it by Hincks are congeneric or even belong to the 
same family.” 

Of the next group of Membraniporidae, M. lineata , the 
first species mentioned in Levinson's list of (\allopora , seems 
typical. He puts it under Callopora , Gray, a name very 
unfortunately dug out by Norman, having been dead from 
1848-1903, during which time it had been given by Hall 
(1852) to a very large and important genus of American 
Paleozoic fossils, and it is constantly occurring in the 
American and other literature. At the samo time Norman 
created the genera Alderina , Rhamphtmofus, and l)omjporella 9 
and Levinson § placed these anti Amphiblestmm under 
Callopora . Though I do not consider that all these genera 
were required, neither does it seem that all the species 
concerned can be placed in one genus. Rhamphonoius can 
be joined to Amphiblestrum and Doryporella can be removed 
to a distance, 

* Electra pilosa has been made the typo of a now genus, Annulipora , 
Gray, 1848, but Electra is muck earlier (1810). 

t “Membraniporidco,” Jouin. Linn. Soc. vol. xxvi. p. 065 (1898), 

i {Gk Fit,mark), vol, xi. p. 585. 

| (Studies), p. 150. 
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There are several species which have been puzzles, but 
perhaps the early growth will show us the relationship of 
M. lacroiocii and many others. 

I have two specimens like Membranipora crassimarginata, 
Hincks, from British Columbia, one of which, however, has 
two vicarious ovicularia, nearly as large as the zooocia, but 
instead of the mandible being rounded, as described, it is 
obtusely triangular without a complete bar. The aviculariau 
opening is very closely similar to that figured by Canu * in 
the Burdigalian fossil Gramella crassimarginata. M . crassi - 
marginata has been placed under Biflu&tra and is the type 
of Crassimarginatella , Canu, 1900; Oochilina, Norm., 1903 ; 
and Gramella , Canu and Bassler, 1917. 

The characters of Crassimarginatella are an umbonate 
ovicell and the shape of the mandible; while these characters 
are not sufficient, and not always present in the genus, yet a 
supplementary diagnosis would have enabled the genus to 
be retained. 

Oochilina , 1903.—The most distinguishing character is the 
rounded vicarious ovicularium, but then Normals O. tensa 
has an avicularium differently placed and of a different 
character. 

Gramella, 1917.—The operculum closes the ovicell, there 
are no pore-chambers, and there is a vicarious avicularium. 

Norman t considers that M. valdemunita is apparently 
referable to Oochilina . In a slide with four specimens there 
is only one avicularium, and the ovicell with a depression on 
each side would indicate that it must be placed elsewhere. 
I consider that Membranipora solidula , Hincks, is the same 
as M.papuhjera, MacG., from Australia and New Zealand, 
but Norman thinks papulifera is apparently referable to 
Oochilina , whereas solida he puts under Alderina . 

Membranipora crassimarginata seems subject to con¬ 
siderable variation, and a species largely based on thick 
walls is likely to give us difficulty. crassimarginata, var. 
japonica, Ortm., is separated on account of the perforated 
ovicell, whereas in the type it is usually cap-shaped, mostly 
with a groove in front. Marcus f describes the variety 
japomca , and I am in agreement with most of what he says, 
but am still of opinion that I was correct in considering the 
perfragilis, MacG., as much the same as crassimarginata, var. 
erecta , B., or both may be varieties, for though perfragilis 

* “ Bry. foss. des Terrains du Bud-Oueat de la Trance,” Bull. Sac. 
<34ol. de Trance, ser. 4, vol. xvL pi, ii, fig, 2, 

t (E. Finmaik), vol. xl p, (1903). 

J Bry. von den Juan Fernandez Inseln, p, 97 (1921), 
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usually shows more calcareous front wall at the proximal 
part, yet this varies in amount, as it does in var. erecta, and 
tins so-called cryptoeyst is not entirely absent iu typical 
crassimarginata. My specimen of var. erecta is from Heard 
Island, collected by the * Challenger,* and may be called a 
co-type. 

I have also, from Port Phillip Heads, Australia, a very 
interesting specimen, which I had determined as jterjragilis, 
having a decided calcareous wall in the proximal part, much 
as figured by MacGillivrny, though 1 have never seen as 
large a lamina as figured by him ; on this specimen is what 
1 have called a “ super-growth n —that is, a partial second 
layer. The zocecia in this second lay er arc much rounder, 
with thinner walls and without any underlying calcareous 
vail, so that the membranous front extends all across. It 
seems that this is part of the same growth as the under 
layer, and wherever possible theso u super-growths ” should 
he studied, as they may sometimes clear up obscure points. 
Though difficulties are presented by this “ super-layer M *, L 
believo that my interpretation is correct. 

In 1908 If placed certain species of Mcmbraiiporidfc in 
groups, based upon similarity of one or more characters, 
which seem to be related; however, it was iu uo way meant 
as a classification, whereas some people have taken my 
attempts as classification. It is only a first step towards it, 
and I flatter myself that it has not only been useful to me, 
but to many others when considering how classification 
could be improved. It has more appealed to me to keep on 
providing particulars of relationship, rather than to attempt 
classification, when we are so insufficiently acquainted with 
characters on which anything permanent can be built. 

In the original Membraniporidae group there are spiuos 
round the ancestrula in :— 

M. crassimarginata, H. Oval ancestrula, much smaller than 
zocecia ; cannot be certain about spines. 

M. craticula, Alder. Hincks mentions 9 spines (13. M. P. 

p. 147), and there are 9 iu my specimens. 

If. denticulata. 2 spines, Ostroumoff. 

M. dumerilii, Aud. About 9 spines, Waters. 

M. flmingti. Busk. 8-9 round the margin, Hincks; 10, 
Waters. 

M. levata , Hincks (1)$. 2 oral and 10 zocccial to the ances¬ 
trula, Waters, Hincks. 

' * (Grib.), p. 560 (1923). 

f (Meat,.), pp, 664-608. 

$ (l) iadiSate# that only one specimen with ancestrula has teen seen. 
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31. lineata , L. 8-9 spines. Ancestrula much resembles the 
ordinary zooecia, Waters. 

M . maderensis , Waters. About 10 spines, Waters. 

2!/. membrancea , L. A double ancestrula, Nitsche, Levinsen. 

Af. minax , Busk. 11-12 spines, Hincks, B. M. P. p. 169. 

2fef. multispina, } Hincks. Band growing in opposite direction 
with suppression, Waters. 

31 . pilosa, L. Yarjing number of thorny spines, Waters ; 
5-8, Barrois. 

HI. pilosa var., W. 2 spines. Waters. 

3L rosselli , Aud. (1). 6 oral spines to primary, none to 
other zooecia, Waters. 

31. sophia. Busk (1). 8 spines, Waters. 

HL te/tuirostris , Ilmcks. About 7 spines. 

31. trichopora , Busk (1). About 12 ancestrular spines ; by 
the thiid row ot zocecia there are about 7 spines, 
by the 5th two very long spines, several times as long 
as the zooecia, Waters. 

31 . trifolium . Uncertain from notes whether the ancestrula 
has 3 or 6 spines, while, except a few near the ances- 
tiula, the oidinary zooecia have none, otherwise no 
difference. 

31. ti {folium, var., minor (1). 6 oral spines to primary, few 

afterwards. 

31. villosa , Ilincks. Double ancestrula, Robertson (In- 
crusting Bryozoa, p. 269). 

31. villosa , probably var. (PI. XVIII. figs, 10, 11), Waters. 
Double ancestrula. 

Chaperia acanthhia > Q,. & G. (PI. XIX. fig. 4). 7 spines. 

V. galeata , Busk. 10 spines (PI. XIX. fig. 8). 

C. judex , Kirkpatrick (1). About 14 spines, not clear. 
Early zooecia much smaller. To be figured subse¬ 
quently. 

Membranipora (ifembramporella) melontha, Busk (1). 

4 spines, Waters. The type-specimen shows 4 very 
stout spines in the distal part of the ancestrula. Hincks, 
p. 203, says 46 no spines.” 

31. (3d.) nitida> Jolmst. Ancestrula 6 oral, 4 zooecia] spines. 
Hincks, p, 200, says 4 oral, 10 zooccial, but it docs not 
seem that he was examining the ancestrula, but a later 
zooepium. 

The following show no difference from ordinary zooecia 

except usually being smaller, a very common character in 

the Cheilostomata:— 

31. catenulariu > Jameson ( Pyripora ). 
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M. lacroixii, Busk (non And.). 

M . nodulosa , Hincks (1), Guernsey, 11.10.1. 622. Ances- 

trula same as other zooecia, Waters. 

There are some cases 'where more than one form of anccs- 
trula has been mentioned ; this may be from errors of obser¬ 
vation, hut this will by no means always be the explanation, 
an^ careful study is required where there are two forms. Iu 
Microporella malusii * * * § the difference is caused, as I have 
shown, by a calcified layer being formed in connection with 
the frontal membrane. All observations require examination 
and confirmation, as we are working with so few specimens, 
and these not always well preserved. 

Membranipora (Caulor amp hus) triangularis,Ceam &Bassler, 

N. Amer. Later Tert. p. 48, a fossil almost identical with 
Membranipora spinifera , has 12 spines, pi. xxxiii. fig. 15. 
If we divided Bugnta , Bicell aria, and Scrvpocellaria into new 
genera according to the position of avicularia, where should 
we be, and similarly it would seem better to consider this as 
Membranipora . Tegella , Levinsen, shows the same tendency 
to make genera on slight differences, whore specific distinc¬ 
tion is sufficient. 

Membranipora muliispinata , Hincks. (PI. XIX. fig. 9.) 

This was at first called M . pilosa , var. muliispinata , II. f, 
but afterwards Hincks J gave it specific value. It does not 
seem to be closely related to M . pilosa , but to belong to the 
M. corbula group, as the spines are articulated, and not 
formed from the chitinous border. It grows as a narrow 
strip, with zooccia side by side, directed in both directions 
from the point of origin. The ancestrula is not preserved, 
but was at ( 0 ). The suppression of one side is very similar 
to that of the variety of M. pilosa . 

Chaperia judex, Kirkpatrick. * 

The early stago will shortly ho figured. This was first 
described as Lepralia judex, K. §, and afterwards called 
L. acanthxna , &. & G. ||. This has a different ancestrula to 
C, ucanthim as figured by Jullien and by me (PI. XIX. 
fig. 4); nor does it correspond with the ancestrula of 

* (Grib.), T), 558. 

t Ann. & Mag. Nat. Hist. ser. 5, vol. ix. p. (80), pi. v. fig. 6 (1882). 

f Op* cth ser. 6, vol. ix. p. 384 (1892), 

§ Ana. & Mag. Nat, Hist. ser. 0, vol i, p. 78, pi, viii. fig. 4 (1888), 

H Proe* ft, Dublin Sue. a, s. vol. vi. p. 017 (1800). 
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C. galeata. Busk (PI. XIX. fig. 8), so tbat it seems there are 
three species, the synonyms of which have been rather con¬ 
fused. The zooecial spines (usually 14s—16) are more numerous 
than in acanthina or galeata. 

Mucronella microstoma *, Norman. 

This is what Hincks described as microstoma, but if the 
genus Phylactella is to be retaiued then it would be Phylac- 
tella. Mucronella is not a satisfactory genus, and it is only 
left there provisionally. There is a row of pores round the 
border of the zocecium, then a ridge, and another row beyond, 
no doubt pores of connection, and this is what Norman 
described as a punctured crust. It is common in Santa 
Margherita and Rapallo, but, so far as I know, has not been 
previously mentioned from the Mediterranean. 

Cribrilina furcata, Hincks. (PI. XIX. fig. 5.) 

This shows the chief characters of the Pelmatoporina, Lang; 
but there are about twice the number of pores as of pelmse, 
whereas Lang speaks in various places of there being the 
same number ; however, in C.punctata there are more pores 
than nodules, and in Puellina innominata, var. vicariata , 
Waters f, there are usually about six pores to three nodules. 
The ancestrula has 11 spines round the membrane. 

Umbonula verrucosa, Esper. (PI. XVIII. fig. 14.) 

It has at each side of the oral aperture a process directed 
distally, somewhat like a gouge. Busk $ speaks of a blunt 
tooth-like process here, and this is apparently what Harmer § 
in the text speaks of as “ a pair of calcareous shoulders ” 
and in the description of the figure as “ distal wings,” and 
says they “ commonly bear avicularia.” I have seen no 
avicularia except the suboral median one, either in my own 
collection from various localities or in the British Museum, 
and none have been described. Apparently Harmer had the 
Mucronella soulieri , Calvet ||, before him, a speoies found 
from various localities in the Mediterranean If, but not men¬ 
tioned outside tbe Mediterranean. I am not sure of the 
source of Hamer’s specimen. 

* (B, M. P,), p. 870, pL xxxviii. 

t (Crib.), p. 560. 

j Mar. Poly. p. 68, pi Ixxxvii. figs. 8,4 (1864). 

| (Morph.), p. 882. 

|| “ Bry. Mar. de la Region de Cette,” Trav. de ITnstitut de I'Univ, 
de Montpellier, ser. 2, Mem. xi. p. 61, pi ii. figs. 8,4 (1902). 
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There are two similar gouged processes across the ances- 
trula (PI. XVIII. fig. 11), and two others the shape of which 
is not exactly made out. 

Hincks, describing British verrucosa, says, “ in the littoral 
form the walls of the cell are very slightly calcified,” but 
the specimens from the Laminarian zone thrown up on the 
shore from Rap alio and other places en the Mediterranean 
are strongly calcified. 


Hippothoa hyalina, L. (PI. XVIII. fig. 13.) 

Jullien sent me the specimen figured as Lepralia hyalina, 
var. hippothoa. On the same slide there is also a uniserial 
specimen like his figures 1, 2, 4, and with ancestrula as 
figured by him. Are we to unite as one species forms with 
a closed calcareous ancestrula without spines and others 
with a membranous opesium surrounded by spines? If 
this difference is general, 1 think they must be specifically 
separated, but this will be dealt with when considering the 
Hippothoidea. 


Hippothoa discreta, Busk. 

Lepralia discreta, Busk, Mar. Poly. p. 85, pi. ei. figs. 3 ,4 (1854). 

Biazeuxia reticulans, Jullien (Cap Horn), p. 38, pi, iv. fig. 5. 

Jullien gives Lepralia hyalina, var. discreta, Busk, as a 
synonym, but, then, why was there a reason for making the 
new species reticulans ? It looks as if there were no pore- 
chambers, and as if the connection were by means of tubes, 
which is apparently the case in H. bovganviltei, d'Orb., and 
from Kerguelen in H. hyalina, var. cortivta and var. muricata, 
Bmk. 

Fragmentary specimens sent by Jullien as Diaseuxia 
reticulans, Jull., show these large counccting-tubes clearly 
without pore-chambers. 

The ovicells are imperforate with an umbo, and are at the 
end of long ordinary zooccia. Esckarinu brongniarliana , 
d’Orb., has _ perforate ovicells on short female zoascia, and 
there are evidently connccting-tubes from which arise* erect 
chimney- or funnel-shaped tubes. While this stands alone 
in having these long shafts frpm the connecting-tube, yet 
something of the kind occurs in many genera where the 
bordering pores have some connection with the porc- 

♦ Beemt Bry.in d’Orh. Coll., Ann. & Mag. Nat. Hist. s«. 7, vol xv. 
p. TO, pL i. fig*. 5Mt (1905). 



Ancestrula of Membranipora pilosa, &o. 611 

chambers. Levinseu* mentions that in Lepralia ( Crepid~ 
acantka) poissonii, var. crinispina , Lev., “ in the distal half 
of the zooecium there is found 9-12 very long and thin mar¬ 
ginal spines and a similar number of small quadrangular 
uniporous pore-charabers (figs. 2* 3)/’ Which are the most 
important characters in this difficult genus, the ovicells 
perforate or imperforate; on short zooecia or on long 
ordinary zocecia; the pore-chambers or the ancestrulm? 
Levinsen gives a satisfactory figure of the pore-chambers 
of H. hyalina in Mosdyr. Zool. Dan. vol. iv. pi. v. fig. 49 
(1894). 


EXPLANATION OF TIIE PLATES. 

Plate XVIII. 

Fig. 1. Electro, pilosa, L., var. Showing a strip growing in opposite 
directions from the ancestrula, x 25, From Santa Mar- 
gheiita, Lig. 

Fig. 2. Ditto, x 25. Young colony with one zooecium growing in an 
opposite direction. 

Fig. 3. Ditto, x 25. Fresh branch growing from the side of the 
zooecium and starting from a growth-chamber. 

Fig. 4. Ditto, X 25. Unusual form showing three branches growing 
near the ancestrula. 

Fig . 5. Electra pilosa, L., x 25. Showing the normal growth of a 
colony from the ancestrula. From Pontevedra, Spain. 
Material sent by Barrosa. 

Fig . 6 . Ditto, X 25. Showing a suppression of a zooecium on the 
right-hand side. From Pontevedra. 

Fig. 7. Ditto, var., X 85. Ancestrula seen from the front. From 
S. Margherita. 

Fig . 8. Ditto, var., X 85. Ancestrula seen from the interior. From 
S. Marghorita. 

Fig. 9. Membranipora, x 50. Cyphonautes. From Bournemouth. Pre¬ 
paration given me by Mr. Henry, Waddington. 

Fig. 10, Ditto, X 25. Young colony of species closely resembling 
M. villosa, r Hincks-Robertson. Off Valparaiso, * Challenger/ 
21.11. 27. 4. 

Fig. 11. Ditto, x 25. Double ancestrula. 

Fig. 12. Hippotkoa hyalina, L., X 25. Young separate colony. From 
Oban, Scotland. 

Fig. 13. Ditto, Jullion, x 25. From Baie Orango. Sent by Jullien, 
marked (t hyalinaV 

Fig . 14. Umbonula verrucosa, Esper, x 25. Showing ancestrula sur¬ 
rounded by zocecia. From Naples. 

Plate XIX. 

Fig. 1. SchixoporeUa eatoni, var. areolata, Calvet, x 26. Ancestrula 
from which grows one zooecium, then others from this. Com¬ 
plete small colony growing on weed with Membrwripora 
onyohocelloides , Calvet. French Antarctic Exp, 


* (Studies), p, 266, fig. 2,3, text. 
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Fig . % Lepralia pallasiana , Moll., X 25. Ancestrula with single 
zfKXJchmi budding from it. Growing on sloamor, said to 
have come from Venice, collected in Santa Margherita, Lig., 
N. Italy. 

Fig. 3. Microporella flabelUyera, Lev., X 50. (1) Anceslrula part of 
mature colony. From Ischia, near Naples. 

Fig. 4. Ohaperia acanthinn, Q. & G., X 25. Showing Micoatrul a partly 
coveied by later zooeeia; the position is indicated by the 
dotted line. From New Zealand. 

Fig. 5. Cribrilinafiiwata, Ilincks, x 25, From British Columbia, 

J 'tg. 0. Mucrmella microstotna, Ilinclrs, x 25. Complete small colony. 

From Santa Margherita. Similar ancestrula seen on largo 
colonies. 

Fig. 7. Membranipora craticula, Alder., X about 25. From sketch 
made in the Brit. Mus. (1) From Fianz Josef Land, 
80.12. 31.8. 

Fig* 8. Chapena gahata 1 B., x 25. Centre of large colony. From 
Port Elizabeth, S. Africa. 

Fig. 9. Fleet ra multupinosa , Hincks, X 25. Showing growth in 
opposite directions. From Amtralia, co-type, 97.5.1.491. 

Fig. 10. Lepralia rectilineata, Hincks, X 26. Complete small colony, 
with the ancestrular spines partly lost, so they are only 
figured on the light side. Probably about 20 spines. 
(1) From New Zealand. 

Fig. 11. Membranipora dvmerilii, Aud,, X 25. The ancestrula is partly 
buried under subsequent growth. From PJj mouth. 

Fig. 12. Membranipora tineata, L., X 50. Centre of large colony. 
From Mentone. 

Fig . 13. Membrampoi'a sophice, Busk, x 25. Small young colony. 
From Gulf of St. Lawrence. 

Fig. 14. Membranipm'a tenuirostris, Ilincks, X 25. Central part of large 
colony. From Mentone. 

Fig. 15. Membranipora lincata, L., X 25. Showing suppression of the 
zoceeia on the right of the ancestrula, From Oban, Scotland, 


LXVra —DmriptionB of Two nm Species o/Toi nobasil* 

( Qdonata )• By the late Herbert Campion. 

Two old specimens of Agrionidao in the Btitish Museum 
(Natural History) belong to species of Teinolaw which 
appear to hare remained unnoticed in the literature of (ho 
subject In these species the wing-veins Tie and il/$ originate 
close together, but without uniting, the former arising exactly 
at the subnodus, and the anal crossing lies considoiubly 
pearer to the second antenodal than to the first. They also 
agree in respect that in the male the upper branch of the 
superior anal appendages is conspicuously longer than the 
lower branch. 
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Teinobasis Wallace! , sp. n, 

1 $ (holotype), New Guinea (N.W. end) (A. 11. Wallace). 

Length of abdomen 42'5 mm.; hind wing 2.V5 mm. 

Labium brownish white. Labrum orange-rod, with a 
round blackish basal spot. Anteclypeus pale rod. Post- 
clypeus glossy blue-black. Gense yellowish. From witli an 
inferior orange-red band ; frons superiorly and upper surface 
of head metallic blue-black. Occiput and back of head 
orange-red. Antennae reddish brown. 

Prothorax orange-red anteriorly, metallic blue-black poste¬ 
riorly ; the hind margin straight, not elevated. 

Dorsum of meso-metathorax metallic blue-black, this 


Fig. i. 



colour barely passing below the humoral suture ; sides orange- 
red. Intcralar spaces yellowish. 

Wings hyaline ; venation reddish. Pterostigma veiy pale 
lu-own, with a whitish border all round. Postnodals 
Legs oiange-rcd. 

Doisum of abdomen without definite colour-pattern, 
brownish or yellowish, with a low blue-1 dack metallic lustre 
on most of the segments ; 1-7 with a whitish basal ring or a 
pair of whitish basal spots; 7-9 with considerable non- 
motallic pale areas; 10 metallic blue-black j sides and ventral 
surface yellowish. . 

Anal appendages as shown in fig. 1; upper pair blackish; 
lower appendages yellowish. < 

TViia species comes very near to Teinobasis metallica , Foist., 
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the male anal appendages of which have been figured by Ris 
(‘Nova Guinea,’ ix., Zool. p. 487, fig. 8, 1913). The form 
of the appendages is quite characteristic in each of the two 
species compared. 


Teinobasis aluensis, sp. n. 

1 (holotype), Ala, Solomon Islands (0. M. Woodford). 

Length of abdomen 48 mm. ; hind wing 31‘5 mm. 

Labium yellowish white. Labrum dark green, bordered 
all round with reddish brown. # CIypeu«, gense, and frons 
dark green. Upper surface of "head bluish green. Occiput 
and back of head yellowish white. Antenna} reddish brown. 

Prothorax olive-green, blackish in the middle; hind 
margin slightly rounded, not elevated. 


Fig. 2. 



Meso-metathorax blackish on the dorsum, olive-greon at 
the sides. 

Wings hyaline; venation reddish brown. Pterostigma 
reddish brown, bordered all round with yellow. Postnodals 
j|~j. The venation in the region of the arculus and nodus in 
both of the right wings is in a teratological condition, owing, 
apparently, to some injury received in an earlier instar. 

Legs greenish yellow ; spines black. 

Abdomen above purplish black, with obscure (probably 
blue) pale markings, among which can be distinguished a 
pair or large spots on segment 1 and a narrow ring at the 
base of segments 3-7 ; the sutures between segments 8-10 
yellowish. Sides of segments 8-10 greenish yellow. Under¬ 
side obscurely pale on segments 1-0, groeuish yellow 
on 7-10. 

Anal appendages as shown iu fig. 2; yellowish. 
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LXIX.—Reproduction of the Aquatic OVigochcele^ Nais para- 
guayensis, Mich. By K. S. Padmanabua Aiyer. 

Nais pabaguaybnsis has been found by me to be faiily 
common in tanks in Trivandrum, S. India, It is not a mud- 
dweller, but lives coiled round the roots of floating plant**,, 
particularly the heib Pistia stratiotes. When the roots of 
this plant are shaken to and fro in a basin of water, the 
worms are dislodged and swim about in characteristic snake 
fashion, justifying the appellation “ Nais.” The individuals 
examined by me varied in length from 10 mm. to 35 mm., 
and the number of segments also varied considerably. No 
sexually mature individual has yet been seen nor was a 
budding-zone present in any of the individuals examined, 
Kegarding the reproduction of this species, Professor 
Stephenson says ( 3 ):—“ No budding-zone nor any sign of 
approaching fission has apparently as yet been observed in 
this worm, nor have sexual organs been seen. It is therefoie 
a (jues-tion how the animal ordinarily reproduces itself. I 
think it possible that it does so by simple fragmentation—• 
t. e., without the formation of an internal budding-zone— 
and subsequent regeneration.” 

Among the specimens examined by me was one individual 
which measured only 5 mm. and had only twenty-five 
segments, with, in addition, a number of rapidly forming 
segments at the posterior end. The posterior region was 
normal, but at the anterior end, though the mouth and the 
prostoinium were present, the first four setigerous segments 
(bearing only ventral setae) of the normal individual vveie 
absent. Again, a short phaiyngeal region was evident, but 
the narrow oesophagus of the normal individual was absent. 
Obviously, the specimen was one which had fragmented off 
from another and was in the course of regenerating a “ head,” 
The specimen appeared to confiim Dr. Stephenson's view 
about reproduction in this species, but there was nothing to 
show that the fragmentation was not the result of an acci¬ 
dent. In order, therefore, to get more satisfactory evidence, 
one specimen which I obtained later, and which struck me 
as unusually long (about 40 nun,), was isolated and left 
undistuibed in a glass dish of water* This individual had 
164 segments, followed by a large number of newly forming 
segments in the posterior region. No change was observed 
for five days. Not even the faintest symptom of an 
approaching division was noticed. On the sixth morning, 
when the dish was examined, the worm had completely 
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divided itself into two, the division having taken place 
between segments 84 and 85. Both individuals were, equally 
active. The anterior animal lmd already developed a blunt 
anal region (fig. 2) and anal respiration was goiug on. In 
the posterior animal, while a mouth and prostomium had 
been formed, the iitsb four segments of the normal individual 
had not been regenerated (fig. 1). In about fmty-cight hours 
the anterior individual had developed a large nuiuhor o£ now 


Fig. 1. Fig. 2. 



segmonts at its posterior end, and eeplialiaation was complete 
in the posterior individual. 

The above instance shows definitely that the normal mothod 
of reproduction in this species is, as Stephenson suspected, 
"by simple fragmentation and subsequent regeneration.” 

References. 

(i) Stkphunson, J. Memoirs of the Indian Museum, vol. i. p. 203 
(1909). * 

(*)-• Fauna of British India: Oligoohsota, Tendon, 1923. 

(3/-• Records of the Mian Museum, VoL xxii. p, 750 (1021), 
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LXX .—A new Gems of Pampliaginse (Orthoptera) from the 
Angola Coast. By B. P. CJ VAROV, F.E.S. 

A small lot of insects collected at the Angola Coast by 
Mr. F. M. Penney, and presented by him to the British 
Museum, included two specimens—one of them immatuio— 
of a very large and bulky grasshopper, which, on examination, 
proved to represent an extremely aberrant new genus of the 
subfamily Pampliaginse. 

Aphantotropis, gen. nov. 

<?. Very stout, depressed, resembling in the general habitus 
certain genera of Tmethini (particularly Eremocharis), and 
quite unlike in this respect any of the Parnphaginso. 

Antennas filiform, very slightly compressed. Face practi¬ 
cally vertical, very broad; frontal ridge very narrowly and 
very deeply sulcate above the ocellus, with an oval impressed 
dilatation at the latter, obsolescent below it. Vertex very 
broad, strongly sloping, not at all mnrginated. Lateral 
ocelli well removed from the eyes. Distance between the 
eyes very distinctly exceeds the vertical diameter of an eye. 
Pronotum very thick, depressed, with the disc inflated; 
median carina linear, sulcate in prozona, obsolete in meta- 
zona, which is a little longer than piozona, with the hind 
margin strongly projecting, semioval. Prosternum tumes¬ 
cent, with a narrow laminate tubercle on the anterior margin. 
Mesosternal lobes subtriangular, with the inner margins 
convex j their interspace distinctly broader than on.e of the 
lobes. Metasternal interspace quite as broad as the meso¬ 
sternal one. Elytra and wings fully developed, their venation 
as in Lamarckiana. First abdominal segment with a large 
open tympanum; second segment below with obliquely 
striated stndulatory plate. Hind femora strongly compressed, 
with the upper and lower carina veiy high, laminate, serrate. 
Hind tibira with an outer apical spine. Hind tarsi with the 
last joint inflated, pyriform. 

Aphantotropis connectens, sp. n. 

<?. Antennae reaching a little beyond the prozotm of 
pronotum, composed of elongated, slightly compressed 
joints. Face coarsely rugose and granulosa. Fgstigium of 
vertex flat, sloping, with the margins not at all raised, very 
broadly rounded; the surface of fastigium and of the whole 
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head grannlose, Pronotum tuberculate and granulate, with 
the anterior margin obtusely ungulate ; prozona strongly 
gibbose, impressed on the sides near the anterior margin; 
metazona less strongly gibbose ; median carina in prozona 
linear, sharply snlcate and convex in profile (owing to the 
convexity o£ the disc), in metazona obliterate; first and 
second sulcus obliterate on the disc; typical sulcus deep, 
placed distinctly before the middle. Elytra extending 
beyond the hind tibiae (their tips broken off). Front and 
middle femora compressed laterally, broader apically, with 
their upper margins wavy and the anterior genicular lobes 
roundly expanded. Hind femora about half as broad as 
long; the carinse as broad as the externo-median area ; 
upper carina with its upper margin almost straight, strongly 
denticulate, each third to fifth denticle being somewhat 
larger than others; lower carina irregularly and obtusely 
denticulate. Supra-anal plate large, trapezoidal, with a 
shallow median sulcus triangularly widened in front; cerci 
rather large, somewhat compressed, tapering apically ; sub¬ 
genital plate recurved, roughly oval in shape, with the apical 
margin narrowly reflexed and slightly notched in the middle. 

Coloration (the type has been dried after having been 
preserved in alcohol) whitish ochraceous, mottled with 
brownish. Elytra with scattered indefinite blackish dots 
and small spots. Hind wings with the base probably 
yellowish in life; veins and veinlets in more than apical half 
blackish or brown. Hind femora with the lower inner sulcus 
black, with slight violaceous tinge. Hind tibiae yellowish 
(probably discoloured). 

Total length 62 mm.; pronotum 25 mm. (prozona 11 nun.; 
metazona 14 mm.) ; elytron over 60 min. (tips broken off); 
length of hind femur 28 mm,; maximum width of lund 
femur 15 mm. 

Type and paratypo (male larva of the last stage) have been 
taken at the .River Hinamangando, S. of Cape St. Martha, 
Angola Coast ( b\ M. Penney ). 

The depressed pronotum, with a low median keel, which 
even disappears altogether in metazona, and the structure of 
festigium make the insect to resemble so very closely certain 
of the Tmethini that I was inclined at first to treat it as 
belonging to that group. However, the armed prosternum is 
of the Famphagine structure, and the peculiar venation of 
the preradial field of elytra is exactly as in Lamurckiana , 
*ana X tjiink that my new genus is a true member of Pampha- 
though the structure of its head and pronotum is 
*ifi 1 * disagreement with the accepted characters of the 
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subfamily. Indeed, the discovery of Aphantotropis ^reduces 
the differences between Pamphaginra and Tmethini to the 
structure of prosternum only, a diameter which is not at all 
stable in both these groups. It is very noteworthy in this 
lOBpect that Methane , which is supposed to belong un¬ 
questionably to Tmethini, has a distinctly denticulate pro¬ 
sternum; in the structure of the head (and also of the 
pronotum, which differs only in being truncate behind, as it 
must be expected in a wingless insect), as well as in the 
shape of hind femora and in the curiously inflated hind tarsi, 
Methane also agrees with Aphantotropis, so that their genuine 
affinity—not merely a similaiity—is beyond doubt. Tlius, 
we .must see in Aphantotropis an ancient generalized form 
uniting the characters of Pampliaginaa and Tmethini, and 
wiping out the demarcation-line between the two groups so 
well defined in their typical representatives. 


LXXr .—Two new Siluridsfrom Lower Congo. 

By Einar Lonnberg, F.M.Z.S. &c. 

When classifying a small collection of Freshwater Fishes 
presented to the It. Nat. Hist. Museum in Stockholm by the 
Swedish Missionary, Mr. Borresson, I had the pleasure of 
finding the two new Silurids which are to be described below. 
They had been collected by Mr. Borresson in Lubosi river, a 
tributary to Luala river, Lower Congo. 

Bagrus lubosicus, sp. n. 

A Bagrus with short occipital process. Depth of body a 
little more than five times in total length (without caudal) ; 
length of head 8£ times. Head 1J as long as broad, smooth 
above. Snout broadly rounded, subtruucate, 2? times in 
length of head. Eye 7£ times in head, about 2} in inter¬ 
ocular width. Occipital process narrow, hardly as long as 
eye, widely separated from first interueural bone. Month a 
little more than half as wide as bead. Band of premaxillary 
teeth six times as long as broad, close to and nearly as broad 
as the crescentic band of vomerine teeth. Nasal barbel § 
length of head. Maxillary barbel 2i length of head, reach¬ 
ing beyond vent. Outer mandibular barbel f length of head, 
inner f. Dorsal I 8 (9), longest branched ray j- length of 
head, spine very weak. Adipose fin four times as long as 
deep, much longer than the boss of the rayed dorsal and 
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nearly twice its distance from tlic same. Anal 11, eight 
rays branched. Caudal deeply forked, both lobos produced 
in long filaments. Pectoral £ the length of the adipose fin. 
Pectoral spine weak, its outer half articulated. The length 
of the caudal peduncle only £ of its depth. 

Brown above with irregularly scattered small black dots, 
which are most numerous on the caudal and adipose fin, bat 
also are seen on the hack and sides—none, however, below 
the lateral line; whitish below. This form is closely related 
to Bagrus ubangensis, Blgr., but differs in several respects, 
as, for iustance, through its larger head, shorter candal 
peduncle, different proportions of barbels, eight branched 
rays in anal fin, &c. 

The length of the specimen without candal is 243 mm., 
the longest dorsal ray of caudal with its filament 123 mm. 


Chrysichthys borressoni, sp. n. 

Depth of body about times in total length (without 
caudal); length of head not fully 3 times. Head much 
depressed, 1£ times as long as broad, granular above; 
occipital process broad, in contact with interneural shield. 
Snout broadly rounded, truncate. Eye times in snout, 
5 times in head, lg times in interorbital width. Mouth 
somewhat inferior, about twice in length of head. Pre¬ 
maxillary band of teeth carved, 6 times as long as broad. 
Vomero-pterygoid teeth forming a long and narrow curved 
band, interrupted in the middle. Nasal barbel somewhat 
longer than eye; maxillary barbel a little shorter than head, 
when laid backwards reaching end of occipital process ; outer 
mandibular barbel half as long as head, inner mandibular 
barbel a little more than three times in head. Gill-rakers 
long, 19 on lower part of anterior arch. Dorsal i 6, its 
distance from end of snout not fully t l, 0 of its distance from 
root of caudal, its spine strong and serrated behind, second 
soft ray longest, somewhat shorter than head. Base of 
adipose fin about £ that of dorsal, from which it is separated 
by a space about equal to three times its base. Anal 13, 
10 branched rays. Pectoral spine very strong wirh rather 
big teeth on its inner side, but also serrated on the outer, 
.Caudal deeply forked with pointed lobes, the outer dorsal 
rays about three times as long as the middle ones. Caudal 
peduncle about 1| as long as deep. Brownish above, white 
Wow, a blackish spot at the upper cud of the gill-opening. 
Total length without caudal 212, with the same 278 mm. 

' This species is probably related to Ckr. mabuti, Blgr., bat 
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differs from the same in many respects with regard to the 
proportions—for instance, larger head and eye, longer 
barbels, more numerous gill-rakers and anal rays, longer 
caudal lobes, &c. 

1 take the pleasure o£ naming it after the collector 
Mr. Bdrresson. 


LXXII .—Note on the Synonymy and Distribution of 
Tetianyclius telarius, L. By Stanley Uihst. 

(Published by permission of the Trustees of the British Museum.) 


Tetranychus telarius , L. 

Acams telarius, L., Syst. Nat. 10th edit. 1758, p. C16. 

Trombtdium telarimn, Hermann, Mem. Apt. 1804, p. 40, pi. ii. fig. 15. 

Trombidium ti&serand ( Trombidium telanum), Oervais, lus, Apt. 1814, 
iii. p. 165. 

Tetranychus russeolus , T telarius , T. urtim , T. vibumi, Koch, Deutsch. 
Crust. Myr. etc. 

Acarus telarius, A. cucumeris , A. rosarum, A , cinnabarinus? 9 A. femur 
yineus?, A. tini P, A . vitis, Boisduval, Ent. Iloit. 18G7. 

T. telarius (ad part.), 11. Canestrini, Prospect Acarof. Ital. 1890, p. 433. 

2\ telarius (ad part.), Berlese, Acari etc. in Ital. repert. 1888, fasc. lvi. 
no. 6. 

T . bimaculatus , Harvey, Ann. Hep. Maine Agrie. Exp. Stat. p. 133, 

T, altheea, li. v, Hanstein, Zeitschr. f, wias. Zool. 1901, vol. lxx. 

2\ althaa, Tragfirdh, Stockholm Medd, Centralanst. Eorsdksv, Jord- 
bruksom. 1915, p. 36, 

T althcem, Zecher, Mit. K. Biol. Anst. Berlin, 1918, Heft xiv. p. 40. 

T. Indent Zacher, id. p. 40. 

T. bimaculatus, McGregor, Proc. U.S. Nat, Mas. 1920, vol, lvi. p, C5A 

In the tenth edition of his ‘Systema’ Linnmus gives the 
following desciiption of Acarus telarius :—“14, A, hyalino- 
fulvus. Fn. suec, 1212,1196. Habitat in Europa? plantis, 
minus ventis expositis, caldario inclusis, tela ducens filis 
paiallelis, quibus plantas suflfocat; in Tilise foliis aversis 
autunmo frequens” Referring back to his 6 Fauna Suecica' 
(Hist edition), wo find that 1196 is called by him Acarus 
alcece , of which ho says:—■“ Habitat in Alcea, Malva rosea 
dicta, ubi sub foliis nascentibus progignilur, & inde a latcio 
supeiiore palescunt folia,” Whilst 1212 is 46 Acarus viridi- 
albicans folioium Tilioe, He Geer. Habitat in foliis Tilirn 
subtus, autumno froquens.” It is therefore clear that 
Linnaeus included two 'distinct species of led spidcis under 
the name A. telarius s one being the common red spider of 
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Europe, which is frequently found on Akea (hollyhocks) and 
it Iso prevalent in gieenkonses, and the other the lime-troe or 
linden mite. In his ‘ Mdmoire Aptdiologique ’ (1604), 
Heimann cleais up this confusion by cieating the name 
T. tiliarium for tlio lime-tree red spider, lie d<scnbes and 
figures T. telarius and r l\ tiliarium as separate species. 
Duges consideis both T. telarius anil T. tiliarium to be 
synonyms of the same spocics. Gurvnis, in his * Insectes 
Apt ires/ lists Trombidium telarium and Trombidium tiliarium 
as sepaiate sj ecies, calling them lespcctively also Trombidton 
ties rand and Trombidion du tilleul. 

The geuus Tetranyokus was founded by L. Dufour in 1832 
for T. Hntearius, the species found on gorse, which therefore 
is the genotype. Dufour clearly had not collected specimens 
of Trombidium socium, T. telarium , and T. tiliarium, as he 
calls the previously described species. T. Untearius is 
regarded by Beilese in his Acari etc, in 'Italia reports’ as a 
sj nonym of T. telarius, but, as I have recently pointed out in 
my ‘Revision of the English Species of Red Spider/ it is 
leallya very distinct species. Koch, in Panzei’s ‘Deutscli- 
lands Iisecten, etc./ writes of T. telariue as occurring on red 
cunant and many other plants. Canestrini, howevei, places 
T. tiliarium as a synonym of T. telarius in his ‘Prospetto del 
Acaiofauna Italiana/ He states that, owing to its variation 
in colour, vast geographical distribution, and occuirence on 
many different kinds of plants T. telarius lias many synonyms. 
These remaiks ot Canestrini can only lefer to the ti ue T, telarius 
(T. althcea, v. Hanstein), and not to T. Uliaiium , fur the latter 
Occuis on but few host-plants, has only one or two synonyms, 
and is not veiy widely distributed. In his Acari etc. in 
* Italia leperta* Berlese considers T. telarius and T. tiliarium 
to be identical with one another, lie figures the penis of 
T. telarius, however, as being strongly curved (plate v. 
fa so. 56), as in the true T. telarius (syn. T. althtue), wlieioas 
that of T. tiliarium is now known to be long, fine, and not 
curved. lie also says that T. telarius occurs on many plants 
t-i-itt statement quite ooneet for the leal T. telarius, but tint 
far T. Hhatmn. In 1215 Tikg&idh gives an account of 
XitfwiyeAur, and considers T. telarius to be the lime-tieo rod 
spider and T, althcece to be a valid name. In his English 
summary, however, he declares that the lime-tree red spider 
la the Common red spider. In this he is mistaken, for the 
ml Tririanyehvs telarius (syn. T. altluea) occuis on very 
ylif&imit kinds of plants both in giccuhouses and out 
$ ¥Uarium has few host-plants. The penis 
Sq U& paper on the taxonomic value of the 
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characters of the male genital armature of Tetranychus (Ann. 
Soc. Eat. America, vol. vi. 1913) is that ot the true f L\ te - 
larius (syn. T. althcece ). 

In his “ Red Spiders of America 99 (Proc. TJ.S. Nat. Mus. 
1920, vol. lvi.) McGregor gives along list of synonyms under 
the name of T . tetanus, most of which—for instance, Acarus 
russulus 9 Acarus cucumeris , Acarus viti% Tetranyckus urticce , 
etc.—are referable to the real T, telarius (T , altkcew). 
McGregor remaiks of T. telarius :—^Throughout Europe it 
is best known as the Linden-tree mite, from which host the 
specific name is derived.” As a matter of fact, the name 
telarius means spinning, not linden. In Zaclier’s works on 
red spiders IK telarius is regarded as the lime-tree red spider, 
the real T. telarius being called by him T . althcece. We 
further find that T. telarius ( T\ altheece) is relegated by this 
author to a fresh subgenus Epitetranyclius , although obviously 
congeneric with T Jintearlus , Dufour, the genotype of Tetra- 
ttychus. It is probable that T. ludeni , Zacher, is merely a 
slight variety of T . telarius . 

I think it will be pretty clear from the above data that the 
older woikers on this group, starling from Hermann, were 
right in allotting the name T. tdarium to the common 
Euiopean red spider, and using the name T . tiliarium for the 
so-called linden or lime-tree mite. Several recent workers, 
however, viz., Ti&g&rdh, McGregor, and Zacher, have 
reveised this opinion, giving the name T altheece to the 
common red spider and calling the lime-tree red spider 
T. telarius . It is a great pity that this mistaken change has 
been made, and it is to be hoped that the correct name, viz., 
2\ tetanus , will be used for the common red spider by future 
woikers. This name is used in this sense already by many 
economic entomologists in Colonial reports and also in Great 
Britain. In any case, the name altheece cannot stand for the 
species of red spider found on hollyhocks, for theie are many 
previous names. 

In Cheat Britain I 7 , telarius occurs on a great many 
different kinds of plants both in greenhouses and in the open, 
I have collected specimens myself on vines, beans, peas, 
strawberries, peaches, melons,cucumbers, tomatoes, EuonymuSj 
Nasturtium , Tropceoleum , Oxalis floribunda 1 Laburnum , ito- 
binia, roses, cow-parsley, elder, guelder rose, Dahlia t sun¬ 
flowers, Polyanthus , Convolvulus , deadly nightshade, mint, 
dead nettle, mangel wuizel, potatoes, Solomon’s seal, etc* 
The Museum has also received specimens of 2\ telarius (syn. 
2\ bioculatus ?) from the following plants in South Indio, viz., 
Agathi , Castor , Clitorea ternaUa , Arisiolochia, Alymarpus 
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longifolius , Argemone mexicana, Solanum nigrum , mulberry, 
daiucha {^Sesbania aculeata ), and on jasmine. Also on 
castor-leaves, Bagdad (F. B , Ziao). Also specimens from 
cotton in the Anglo-Egyptian Sudan (Bedford Coll.). It is 
probable that Ewing was correct in considering this species 
to be the common red spidor of North America and -that 
T. bimaculatus is a synonym. 


LXXIII .—Description of a new Agamid Lizard from 
Sumatia. By H. W. Parker, 13. A. 

(Published by permission of the Trustees of tlio British Museum.) 

Tiiaumatorhynchus, gen. nov. 

Mouth large ; teeth erect; incisors conical. Tympanum 
distinct. Snout ending in a long cutaneous appendage, not 
compressed. Body and tail compressed ; body covered above 
with small, equal, obtusely keeled scales; caudal scales 
strongly keeled. A nuchal crest, not continuous with an 
indistinct dorsal one. A small gular sac; no transverse 
gular fold. No femoral or preanal pores. 

This genus is closely allied to Harpesaurus, Bonlenger, 
which has no gular sac, the dorsal scales not keeled, and the 
rostral appendage compressed. 

Thaumatorhynchus brooksi , sp. n. 

Rostral appendage shorter than head, cylindrical, and 
slightly turned up; surrounded at the base by the rostral 
and four other scales. Head covered with rather large scales, 
largest on the supraocular region ; all more or less definitely 
keeled. Canthus rostralis an angular ridge, the lorcal region 
being almost vertical, Tympanum £ diameter of eye, sub- 
triangular in shape, twelve or thirteen upper, and eleven 
or twelve lower labials; gular scales keeled. Body strongly 
compressed; dorsal scales small, equal, obtusely keeled ; 
laterals smooth; ventrals strongly keeled; dorsal crest 
represented by a rather indefinite row of larger keeled scales; 
nuchal crest of about seven small, separate, triangular flaps. 
Limbs long and slender; hind limb reaching the tympanum 
^hen adpreased, covered with keeled scales above and below. 
Tail 1png, two and one-third times length of head and body; 
(ftft&pneased proximally, but almost cylindrical and very 
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slender distally; covered above and below with strongly 
keeled scales and without any trace of a crest. 

Colour in spirit .—Brown abo\e, with irregular and in¬ 
definite oblique lighter stripes on the sides. Upper head- 
scales tinged with pale blue, the colour forming more distinct 
patches on the supraocular regions, either side of the occiput, 
and in front of the tympana. Lobes of nuchal crost blue, 



and broad bluish bands present across both upper aud lower 
aim .and leg. Below, whitish marbled with brown* Tail 
pale blue in its proximal third, aud thence with four broad, 
dark brown ban, separated from each other by three light 
brown bars of the same width. 

mm. 

Snout to vent (without 1 ostial appendage) .. 00 


Tail .. .140 

Itostral appendage .. 10 


Described from a single male specimen obtained oy 
Mr. C. J. Brooks at Lebong Taudai, lies. Beukocleu 
Sumatra. 


LXXIV .—Brief Descriptions of new Thysanoptera .—XIV- 
By Richard S. Bagnall, F.R.S.E., F.L.S. 

This is continued fiom Ann. & Mag. Nat. Hist. vr. 9, xii. 
pp. 624-631, and the following foims are dcscubcd - 

HcmothrijM obsoletm, sp. n. 

Archmlotknvifonth, gen. oi sp. n. 

Tet)aceratothnps ay rest gen. et sp. n, 

Canothrtpsfallen, gen. et sp. n. 

Tevchoth mb hoochanub, sp. n. 

Phraste) oth ips h asihumb, bp. n. 

— omexoajjen, sp. n, 

- trffmut , op. n. 

Amu <L May* iV. lint . Sci. 9. Vol, adv. 
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(Edemotkrips propmqtm, Dagu., var. bmiceps, nov., and forma 
obscitricornia , nov. 

Mesolhrips brew, Bp. n. 

- yroyyatti , ap, u. 

- imoIe?i8, sp. n. 

- antfu&tieorni*) sp. n. 

- kantyi, ap. 11 . 

Leeuwenia mjtnia, sp. n. 

The hitherto undescribed <J o£ Mcsoihnps lewisi, Bagn., ia 
described and some useful synonymical notes are added. 

Suborder Terebrantia. 

Family iEolothripicLas. 

Subfamily Ozotbripinm. 

Genus Desmothrips, Hood. 

1915. Proc. Biol. Soc. Washington, xxviii. p. 57. 

Hood erected this genus for the reception of Orothrips 
australis, Bagn., separating it from Orothrips by the ctoaely 
united antennal joints 5 to 9, the single sense-areas in joints 
3 and 4, and the more slender body and wings. The genus 
is not yet represented outside Australia, and the fifth 
Australian species is described below. 

Desmothrips tenuicornis (Bagn.). 

Hah . Australia, Victoria, 1 ?, Burnley-on-Yarra, 
24. 1. 23, on Bursaria spmosa (R. Kelly). 

Desmothips ohsoletus , sp. n. 

$ .—Length about 1*6 mm, 

- Colour dark chestnut-brown, foro-iibito, fore-tarsi, and 
antennal joints 3-4 pale, 4 a shade darker than 3, Kero- 
wings brown, pale area at base near scale, and another spot¬ 
like pale area before tip which does not reach the lower 
margin. 

Maxillary palpi 7- and labial 4-jointod, Last four antennal 
joints closely united; 5 comparatively longer than in the 
known species. Approximate lengths of joints 3 to 9 as 
follows—108 :100 i 67 ; 38 s 18 :16. Wing-setae minute. 

This species is’distinguished by its non-faseiate wings and 
the relatively long filth antennal joint. The antennas most 
closely approach those of J). propwptus (Bagn,), which, in 
addition to the shorter fifth joint and the daik and faseiate 
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wings, lias the maxillaiy palpi 8-segmented. D . australis 
has the fourth joint of the antenna noticeably shorter than the 
third. 11. bagnalli, Karny, is described as having tho an¬ 
tennas as in propinquus and the fasciate wings moot nearly 
approaching those ot tenuicornis. 

Ilab . Australia, Brighton Beach, near Melbourne, 1 ? , 
on Mesembryanthemum giovving in sand, 1. xii. 23 {It. Kelly). 

Subfamily jEozotjteipinjb. 

Genus ArcU-^eO LOTH RIPS, nov. 

—With the characters of AEoloihrips, but having the 
ninth abdominal segment simple, with the posterior angles 
not produced in the form of claspers. Palpi as in ^Eolotlmps. 

Type. Archceobthrips fontis , sp. n. 

Archceolothrips fontis, sp. n. 

c?.—Length about 1*1 mm. 

Colour daik grey-brown, base of intermediate and hind 
femora pale ; fore-legs light, outer margin especially shaded 
with daik biown. Antenna with basal joint light grey- 
brown ; 2 and 3 pale, the latter dark grey-brown (concolorous 
with remaining joints) in the distal two-fifths or theieabouts, 
and 4 with a pale gieyish spot near base. 

Hoad apparently tiansverse and slightly longer than the 
pronotum. Antenna more than twice as long as the head ; 
segments 5-9 closely and 6-9 compactly united, 5-9 together 
longer than 6. Belative lengths of joints approximately:— 

2. 3. 4. 5. 6-9. 

55 90 71 51 63. 

Betas on costa and veins o£ fore-wing minute. Abdomen with 
ninth segment simple. 

Bab. Australia, Healesville, Victoria, 1 in flowors of 
Erythrcea australis with Desmolkrips tenuicornis 9 21. xii. 13 
(A. E. Shaw and B . Kelly). 

The simple ninth abdominal segment is common to the 
geneiaof the Orotliripinse in which the $ is known—namely, 
Stomatvthrips , Eryt)irothrips } and Qrothrip%-~- whilst the 
seusoria of Eesmothrips are of the same geneial type as in 
the JEolothripinee. Jfuithor, if the outline of the second 
joint of the maxillaiy palpus of ^ Eolothrips be examined 
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under a high power, the form suggests that it has arison from 
the completed fusion of five or six small joints, so that it is 

S ossible to picture a palpus substantially the same as in the 
irothripinse of to-day. It is only possible to conclude that 
the JEolothripinoa have thus been derived direct from the 
Orothri pin®. 


Suborder Tubulifera. 

Family Phloeothripidss, s. 1. 

Genus Tetraceratotiirips, nov, 

<?.—Head long, about twice as long as broad; vertex 
overhanging, but not produced. Ante- and postocular bristles 
exceptionally long, the former forwardly directed one on each 
side of the antevior ocellus. Antennse not twice as long as 
the head, joint 3 longer than any other, considerably longer 
than 4 and at least twice as long as the longest of the others; 
joints 4—6 with the apex obliquely truncate. Fore-femur 
stout and long, longer than the head ; fore-tibia short and 
stout, sharply and inwardly bent near base; fore-tarsus with 
a stout tooth. Wings broad, not constricted near middle, 
and broadening distally ; fore-wing with a large serieB of 
duplicated eilia. Tube long, cylindrical, constricted at apex, 
as long as the head; terminal hairs weak. 

Type. Tetraceratothripa agredis, sp. n. 

This genus would seem to come near the Australian genus 
Phaulothrips , Hood, from which it differs in the long third 
antennal joint, the long tube, and the absence of lateral 
bristles behind eyes. Phaulothrips possesses a broad heavy 
abdomen, whilst the pronotum is strougly transverse, with 
the anterior margin deeply emargiuate. 

, Tetraoeratothripa agrestis , sp. n. 

.—Length 4'7 mm. 

Colour black, fore-tibia and tarsi brown; an tonne with 
joints 2 and 3 yellowish-brown and 4 darker brown, others 
cuncolorous with head. Wings brownish medianly, almost 
clear distally. J 

Head about twice as long as broad, broadest near middle 
and faintly convergent posteriorly; eyos small, finely and 
smoothly facetted, and occupying only about 0'2 the length 
of the head. Vertex truncate, bristle on each side of the 
anterior ocellus forwardly directed and overreaching the apex 
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of the second antennal joint, postoculars similarly long and 
both pairs curved. Antenna with joint 2 noticeably longer 
than broad ; 3 elongated, somewhat swollen near base and 
■with outer margin between swelling and apex emarginate ; 
4 clavif'orm, about 0*56 as long as 3 ; 5 about 0*7 as long as 4; 
6 noticeably shorter than 5 and 7 shorter than 6 or 8. Pro- 
notum about 0*6 the length of the head and 1*6 times as 
broad as long. Fore-wings broadest distally, where they are 
about one-tenth as broad as long ; with more than 20 dupli¬ 
cated cilia. 

Tube about as long as the head, practically parallel from 
near base to before apex, where it is suddenly constricted ; 
terminal hairs weak and colourless, about 0*5 the length of 
the tube. Bristles of abdominal segment 9 about 0*75 the 
length of tube. 

Ilab. Australia,* 1 $, Austinmer, Carnoy, April 1914 
(Launcelot Harrison). 

Genus C<enothrips, nov. 

?. — Head longer than broad ; antennae apparently 
7-jointed, joints 7 and 8 being massed together and only 
separable by an oblique suture. Mouth-cone roundly nar¬ 
rowed, reaching to near base of prosternum. Fore-legs 
strongly incrassate and fore-tarsi armed in the $ . Wings ... 
Tube shorter than the head, stout, basally swollen and longi¬ 
tudinally carinate as in Camurothrips, Bagn. 

Type. Casnothripsfallax, m. 

The genus would seem to come near Mesothrips in the 
incrassate fore-legs of the ? , but differs in the closely united 
distal antennal joints and the form of tube, in which latter 
respect it agrees with Camurothrips. 

OcenotJiript fallax , sp. n. 

? .—Length about 2*2 mm. 

Colour daik chestnut-brown ; fore-tibiro distally and fore- 
tarsi yellowish. Antenna with joint 3 yollowish-brown, 
4 similarly yellowish in basal two-fifths, and 5 and 6 in the 
basal third or thereabouts. 

Head 1*2 times as long as broad, broadest above middle ,* 
surface weakly reticulated ,* posterior ocelli on a line drawn 
across middle of eyes, anterior ocellus forwardly directed; 
postocular and other bristles apparently absent. Antenna 
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about 1*7 times as long as the head; joints 3 to 6 obconical, 
somewhat broadly truncate, and 4 clavate, with 3 somewhat 
longer than 4 ; 5 and 6 subequal and nairowod in their basal 
two-fifths and one-third respectively ; 7 and 8 together about 
as long as 6, broad at base and roundly narrowed to apex. 
Mouth-cono reaching at least two-thirds across the pro- 
sternum ; blunt at apex. Pronotum less than 0*.’> as long as 
the head ; strongly transverse and about 2*5 times as broad 
as long j seta at each hind angle brown, short, stout, and 
capitate, about 0*3 as long as the median length of pronotum. 
Fore-femora enlarged; fore-tibia slioit and stout and fore¬ 
tarsus armed with a large tooth. Other logs somewhat stout. 

Abdomen a little broader than the pterolhornx. Tubo 
about 0‘75 the length of the head and a little more than twice 
a# long as bioad at base, where it is broadest and longitu¬ 
dinally carinnte to beyond the basal third ; evenly narrowed 
from basal third to apex, where it is slightly constricted. 

_ The wings are unfortunately folded down the back in the 
single preparation. 

Hdb. Australia, Tfealesvillc, Victoria, 81. xii. 13; 1 % 
in flower of Erythnca australis (A. E, SJtaio and 11. Kelly). 

Teuchothrips Imdianue , sp. n, 

$ .—-Length 2'7 to 3*0 mm. 

Colour uniform dark blackish-brown; fore-tibia except 
margins and fore-tarsi yellowialubrown. Antenna with 
joint 2 distal ly brown, 3 yellow with apex brown, and 4 and 5 
■with basal half and third respectively yellowish. Head l-f> 
times as long as broad and 1*5 times as long as the pionofuin ; 
slightly roundly widened behind eves to a Hue with the seat 
of postocular setae, thence parallel. Surface reticulated. 
Eyes dorsally occupying about one-tlnrd the length of iho 
head j postocular seta well back, short and capioate, about us 
long as the width of an eye. Antenna about 1"75 times tho 
length of the head; joint 3 much longer than any other, 
much as in Tetraaeratotkrips tigmtis, m.; 7 and 8 massed 
together, suture oblique 5 joint 2 slightly longer but narrower 
than l; 3 long, slightly outcurved near base without, and 
thence faintly einarginate, tho corresponding inner margin 
as faintly aicuate. Relative lengths of antennal joints 2-8 
approximately as follows:— 

2. 3. 4. 5. 0. 7,8. 

48 120 76 62 46 63. 
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Pronotum transverse, set# at hind-margin short, about 0*53 
median length of pronotum, colourless, capitate. Fore-logs 
incrassate, tarsus with stout tooth. Wings faintly fumate, 
with over twenty duplicated cilia. Tube 0*8 the length of 
head, terminal hairs as long as tube; slender, colourless. 
Special g set# of abdominal segment 9 about one-third the 
length of tube, slightly fumate, capitate ; other abdominal 
bristles colourless, capitate, the longest on segment 9 about 
0’5 the length o£ tube. 

This species is larger and has a longer head than any 
described species of Teuchothrips , whilst the long third antennal 
joint is also distinctive. 

Dedicated to my friend and colleague J. Douglas Hood, 
one of our foremost Thysanopteiists. 

Hah. Australia, Lake Tyers, Victoria ; 2 $ <$ on Acacia 
elata , 21. ii. 19 (ii. Kelly). 

Liothrips linearis (Bagn,), 

Syn. Compsothrips linearis , Bagnall (Canary Islands). 

Liothrips reuteri (Bagn.). 

Syn. Compsothrip8 reuteri, Bagnall (Egypt). 

The two species above cited undoubtedly belong to the 
genus Liothrips , falling in the same complex as L . kinyi, 
IJagn., and L . dampji, Karny. /#. reuteri vory closely 
approximates L . dampfi , but the latter appears to have a 
broader head and stouter third and longer fifth antennal 
joint. 

Liothrips karnyi , nom, nov. 

Liothrips reuteri Karny, 1920, Acta Soc. Ent. Cech. xvii. p. 40, and 
im, Treubia, ii. p. 47. ' 

The name must unfortunately bo altered on account of the 
removal of Oompsothrips reuteri , Bagn., to Liothrips above 
cited. 


Liothrips seticottis, Karny, var. ohcnricornis, Pr. 

Jlab. PAEA.au ay, Asuncion, xii. 1904 ( Vezenyi). Reg. 374. 

Trybomia intermedia, Bagn., var. fiebrigi, Pr. 

Hah. Paraguay, Asuuoion, 1G. v. 1905; Villa Morra 
{Vesenyi). Reg. 375. 
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Genus BlCERATOTIITJira, Bligtl., 1908. 

Syn. Bitl(>ph)thrip% Schmutz, 1000, Ann. k.k. Naturlust. Hofrousemns, 
xxiii. p. 278. 

Alfclious?li T have known of this synonymy for some time, 
I do not appear to lmvo published it. Kiirny includes />i- 
ctn alolhri/is in his Oyptothripimu and Eulop/iothrips in his 
Maciothripinic. 


Genus Phrasterothrtps, Priesner. 

Priesner erects this genns for a species which would have 
otheiwise been included in Gy nai lath rips, the chief character 
lying in the generally heavier form. Kavny includes 
Schmutz’s Brazilian specios Smmnthothrips tropicus in his 
most recent table of Gyimikothrips , thus sinking Smerintho- 
ihrips as a synonym. It may be that Priesner’s species and 
those now described are congeneric with Sohmutz’s species, 
forming a complex of generic rank, in which case Priesner’s 
genus would fall as a synonym of Smerinthothrips , but mean, 
while I describe the following species under Priesucr’s 
geneiic name;— , 

PJirasterothrips brasiliensis, sp. n. 

? . Tiiis species differs from P. conduoans, Pr. (Paraguay), 
in the shape of the bead, which is broadest behind oyos, 
converging slightly posteriorly, whilst the outline of tlie eyes 
convei ges very rapidly anterioi !y. Tlio third antennal joint is 
broadly clavate and scarcely more than 1 '5 times as long as 
broad, and joint 6 is much shoiter than 5 and appioximntcly 
the MUtoO length as 7. The two setae at ouch posterior angle 
Of ptOnotttm are long and colourless, and set close together ns 
in emdtataw*. Tns tube ia only about 0*75 the length of the 


colourless except at base, and slightly longer than the tube. 
Abdominal bristles long, those on 7 and 9 the longest, the 
longest pair on the latter boing distinctly longer than the 
tube. Wings with 16-17 duplicated cilia. 

Larva .—Larva yellow, with bands of strong crimson 
hypodermal pigmentation. 

Bob. Brazil, per J. Omer-Cooper. Tube no. 67. 


toflo« as long as broad at base, and only 0*4 u» 
yrido at tip as at base. The terminal hairs arc weak. 
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Phrasterothripa omer-cooperi , sp. n. 

$ .—Length about 1*9 inra. 

Park chostnuf-brown, £oro-tibia (and sometimes oxfreme 
end of femur), and all tarsi yellowish. Antenna with basal 
joiut concoloious with head; second lighter distally ; 3 pale 
yellow, with light greyish shading distally; 4 and 5 yellow 
basally, light greyish-brown in distal half; 6-8 greyish- 
brown, with 6 clear yellow basally. 

Head about 1‘2 times as long as broad behind eyes; eyes 
large, occupying 0*4 the length of the head; cheeks con- 
veigent posterioily (subparallel in one specimen); postocular 
biistles short, about as long as the width of an eye. An¬ 
tenna with joints 3 and 4 broadly claviform ; 6-8 slender, 
with 7 subcyliiulrical and with stem-like constriction basally; 
relative lengths of joints approximately :— 

24:38:54:48:50:46:39:27. 

Sense-cones long. 

Pronotum about 0*6 as long as the head ; antero-marginal 
setae well-developed ; mid-lateral long, placed well foiward, 
those at hind angles as long as the median length of the 
pionotum, the inner placed on a higher plane than the outer, 
and thus away fiom margin. Fore-wings fumate, with (?)8 
duplicated cilia. 

Tube blender, 0*8 as long as the head, at least twice as 
long as broad at base and twice as bioad or more at base than 
breadth at apex; evenly narrowed, without distal constriction. 
Terminal haiis weak, colourless distally, and piactically as 
long as the tube. Abdominal bristles long, colourless, those 
on 7 and 9 longest, and the longest pair on 9 as long as tube. 

.—Pronotum smaller and narrower and the tube shorter. 

Larva. —The larva is yellow, without crimson hypodermal 
pigmentation. 

Hab. Brazil, per J. Omer-Cooper of Cambridge, to whom 
I have pleasuie iu dedicating the species. Tube no. 79. 

Phraaterobhnpa affinis^ sp. n, 

$ .—Near P. omer~cooperi 9 m. Apex of fore-femur clear 
yellow as well as fore-libia and tarsi. Antenna with joints 3 
and 4 clear yellow; 5 similarly yellow, very lightly tinged 
with grey-brown distally ; G light grey-brown and 7 darker 
grey-biowu distally, yellow basally ; 8 wholly grey-brown. 
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IToad shorter (6 : 7) than in oimr-ceoperi, about PI times as 
long as broad ; postomlnr bristles longer, as long as Iho 
length of an eye. Antenna with joint 3 Hava fee, not so broad 
as in omer-cooperi, 4 not elavato hut shaped like 5 ; terminal 
joints not so slender. Relative lengths of joints approxi¬ 
mately 

22 :37: 47 :40 :41:44! 42: 27. 

Pronotum 0*7 the length oF head; nntoro-marginal seta) 
vestigial, others as in omer-eoopm. Fore-legs stouter than 
ii» omer-cooperi. 

Tube about 0'85 the length of head, terminal hairs ns long 
as the tube, and the longest bristles on segment 9 1*35 times 
as long as the tube. 

.—Like the $ . Head and pronotum shorter, the latter 
more strongly transverse. Relative lengths of antennal joints 
6-8 as follows;—35:38:26. Fore-legs shorter and stoptcr. 
Tube shorter, but having the same relative length compared 
to the length of head. 

Ilab. Brazil, per J. Omer-Cooper. Tube no. 79. 


(Edemothrips propinquus , Bagn., var. Irevieeps, nov. 

$ .—Length 2*0 to 2’1 mm. 

Whole of body deep black-brown. Apart from its larger 
size and deep coloration of body, this form diffeis from pro- 
pin quits in having a broader and slimier head, being but 0’74 
(as compared with 0‘87) times as long as broad. The cheeks 
ire distinctly convergent posteriorly. The tube is not so 
broad at bast] being 1*55 times as long and 0*5 as long as 
Wad at base. The postocular setuo are longer, whilst the 
Wnctal and abdominal sates are longer and noticeably 
stronger. 

A form— obseuricornis , mibi—may be characterized, haying 
the distal half of antennal joint 3 and all the succeeding joints 
of a uniform dark brown. 

O.propinquus, Bagn.,was described from Australia (Ilenles- 
ville, Victoria), and the above form is the lirst-doscribed 
Thysanopterou from New Zealand. 

Larva .—The larva of the first instars are deeply coloured 
throughout with a ci imson hypodermal pigmentation j the 
last abdominal segments, the head, tibia), and basal parts of 
fenioia are grey. The antenna is also grey, with distal joints 
daiker. The hairs are exceptionally long, with those on 
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terminal abdominal segments 5*0 times as long as the segments 
bearing them, but in the later stages are relatively shorten 
In the last instar the hypodeimal pigmentation is lost and 
the body is uniformly yellowish, with the same parts more or 
less daik grey-brown as in the eailier stages. The first 
antennal joint is almost colourless, 2 and 3 pale, i brown, 
and 5 and 6 dark blackish-brown ; 3-5 are claviforra, with a 
distinct sense-cone on outer, inner, and outer margin respec¬ 
tively ; the sixth and last joint is bulbous in its second fifth 
or thereabouts ; the parallel stem and bulb (which is furnished 
with a sense-cone) representing joint 6 and the prolongation 
joints 7 and 8 of the imago. 

Hah. New Zealand, Nelson, on apricot (E. S. Gourlay ), 
26. viii. 24, per Dr. R. J. Tillyard. I.B.E. 140. 


Alalacothips lewisi (Bagn.). 

Trichothrips fcicisi, Bagnall, 1914, Ann. & Mag. Nat. Hist, ser. 8, xiii. 
p. SO. 

This Japanese species should undoubtedly be referred to the 
genus HJalacothrips , the shape of the head agreeing very 
closely with zonatus, Hinds (U.S.A.), and modestus , Bagnall 
(St. Vincent). 

Malacoihrips hispanicus (Bagn.). 

Cephalothrips hispanicus, Bagnall, 1916, Ann. & Mag. Nat. Hist. ser. 8, 
xvii. p. 409. 

This is more fittingly placed in Malacoihrips than in 
Cephalothrip8 . Known from Spain and the Himalayas. 

Genus Mesothrips, Zimm. 

Syn. Arrhenothrips, Ilood, 1919, Insec. Inscit. Menstr. vii. p. 08. 

When describing Arrhenothrips ramahrishnm , an Indian 
species affecting Mimusops ehngi) Hood laid stiess on the 
reversal of the secondary sexual characters, stating that “ In 
no genus of the gioup, however, aie the (oie-legs and pro- 
thorax of the female enlaiged and swollen; it is invariably 
the male which possesses these characters.” This, however, 
is not so, as the Australian geneia lioristothrips , Morgan, 
1913, and Eurynothrips , Bagnall, possess the enlarged pro- 
thorax and fore-legs to a remaikable degree in the ? , as also 
other Australian ami Oriental gall-causing Thysanopteia. 
The genus Mesothrips now includes several species veiy 
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diverse in form—minute species with the head quadrate or 
transverse, and larger species with longer heads varying con¬ 
siderably in shape, as witness indicus, Bagn., jordani, Zimm., 
leeuweeni, Karny, and lewisi, Bagn. Though the genus may 
ultimately be split up with advantage when the material that 
is coming to hand has been properly digested, I think it 
desiiable meantime to keep them together and to include 
Arrhenothrips rumakrishnee, , which appears to come nearest 
to M. lewisi. 


Mesothrips leiehi, Bagn. 

<?.—The male, apait from being very much smaller, differs 
in having the foie-legs normal in size and not strongly incias- 
sate. The pionotuin is also small, about 0‘6 the length of 
the head and 1*8 as broad as long. The tube is 0'7 the length 
of the head. 

The original description refers to the female. 

Mesothrips brevis, sp. n. 

Length, ? , 1*6-1*7 mm.; <?, 1’4-1'6 mm. 

This species closely resembles M. parvus , Zimm, The 
head is always lighter in colour than the rest of the body, 
vaiying from yellowish-brown to brown; the last two an¬ 
tennal segments are shaded with grey to greyish-brown, with 
5 sometimes shaded distally; the intermediate and hind 
tibiae are usually pale at knees, whilst the tube distally not 
so deeply coloured as the rest of the body. The fore-wings 
are of a uniform gieyish-brown, and have from 8-10 dupli¬ 
cated cilia, as compared to 6-7 in parvus. 

The head is as long as broad or very slightly broader than 
long, whilst the antennae are twice as long as the head, corn- 
pared to T75 times in the length in parvus. The postocular 
setae (short and very thick in parvus) arc modetalely deve¬ 
loped and pointed, being about as long as the brotulth of the 
eye. The relative lengths of the antennal segments are 
approximately 24:36 :45 : 4.2:41: 40 :32 :21, with seg¬ 
ment 8 conical and broadly united to 7; s« gment 4 is brondoc 
than 2 and noticeably broader than 3 or 5. In parvus 
joint 2 is broader than 3, whilst 3 to 6 aro suboqual in 
breadth j 2 is twice as long as 1 and equal to 4 in length, 
whilst 3 is only slightly longer and is subequal with 5 and 6. 

The pronotal and abdominal bristles are not as long and 
stout as described in parvus, those of the abdominal segment 
9 being but 0*65 the length of the tube. The tube is about 0’1 
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longer than the head in the ? , and the same length as the 
head in the . 

Hub. Ceylon, several ? $ and 2 $ $ galling pepper 
(E. E. Green), with Androthrips flavipes, Schm., as an 
associate. Reg. 217. 

M'esothrips froggatti, sp. n. 

Length, ? 1*7—1*85 mm.; $, 1*5 mm. 

Colour chestnut-brown ; tube, last abdominal segments, 
margins of head and thorax more deeply coloured; fore-tibiae 
and all tarsi yellow. The antennae with basal joints con- 
colorous with head, 3 lemon-yellow and the others greyish- 
to yellowish-brown, the apical joints being probably darker ; 
fore-wings very faintly fumate, almost clear. Mouth-cone 
reaching across prosternum. The antennae have collapsed in 
all the preparations; the intermediate joints are not long, 
whilst the third joint is obconical, with the apex broadly 
truncate. 

Postocular bristles and all those on the pronotum present, 
long and slender, colourless. Pronotum as long as the head 
and twice as broad as long ; bristles at posterior angles O’65 
as long as the median length of the pronotum. Fore-femora 
strongly incrassato; seta on fore-coxa more than usually 
long. Intermediate and hind tarsi with a minute tooth near 
apex within. Pterothorax transverse, converging posteriorly. 

Abdomen about as broad as width across the fore-coxae, 
abdominal bristles very long, those on 9 being about as long 
as the tube. Tube a little more than 1*2 times as long as the 
hoad, evenly narrowed to distal fouvth or thereabouts, and 
then more strongly to apex; terminal hairs veiy slender, 
colourless except at base, and difficult to see ; actually longer 
than the tube. 

The antennae and wings of the preparations at my disposal 
arc unfortunately impossible to describe. 

.—Slightly smaller, but closely resembling the $ . 

This species differs from parvus and brevis in the shorter 
head, the almost colourless wings, and in the coloration of 
the antennae. The long setae and bristles, and, more espe¬ 
cially, the full complement on the pronotum, are noteworthy. 

Hob. Austbalia, Feubhurst, near Sydney, forming galls 
on terminal leaf-buds of Callistemm sp., both sexes ( W. W. 
Froggatt). 



638 


Mr. B. S. Bagnall on new Thysanoptera. 


Mesothrips insolent, sp. n. 

$ .—Length l'l mm., breadth of abdomen 0‘4 mm. 

Colour dark brown, including tarsi; fore-wings brown; 
hind-wings light grey-brown. Antenna with joint 3 yel¬ 
lowish, darker distally; 4 brown, yellowish in basal two- 
fifths or thereabouts; 5 similarly brown, yellowish basally; 
1, 2, and 6 to 8 dark brown, concolorous with body. 

Head widest near base, about as long as broad aeross 
middle; surface subreticulate ; postocular setse developed 
about as long as width of eye, blunt. Antenna about twice 
as long as the head ; intermediate joints short, less than twice 
as long as broad ; 3 and 4 obconical, with apices broadly 
truncate (there is only one preparation with antennae which is 
imperfectly displayed). Mouth-cone reaching across pro- 
sternum. Pronotum about 0'7 as long as the head and twice 
as broad as long; setae developed, short, stout, and truncate 
at apex. Fore-leg incrassat' 1 , tarsus with a sharp tooth. 
Pterothorax strongly transverse. Wings without duplicated 
cilia. 

Abdomen broad, segment 8 with sternite semieircularly 
produced ; lateral bristles on 7-9 long, with ends truncate; 
the longest on 9 about 0*65 the length of the tube. Tube 
about 0*75 the length of the head, with the terminal hairs 
colourless distally and about 0'85 the length of the tube. 

$ .—Smaller. Head distinctly transverse, prothorax and 
fore-legs smaller, and tube about as long as the head. 

Ildb. Australia, Healesville, Victoria, both sexes on 
•leaves of myrhh ( Leptospcnn myniuoides), Jan. 19X7. 
lleg. 35G (22. Kelly). 

Mesothrips angustioornis , sp. n. 

<J.—Length about 3*1 mm. 

Lark brown ; fore-tibias and all tarsi yellowish j antcmuo 
with joints 1 and 5-8 dark chestnut-brown, 4 brown hut not 

S uite so dark as 5-8; 2 brown, shading to yellow-brown 
istally, and 3 yellow lightly tinged with brown. 

Head about 1'35 times as long as wide, widest across base 
of eyes, where the eye is in outline slightly hump-like; eyes 
occupying 0’3 the total length of head; checks converging 
very slightly to basal third, and thence as slightly widening 
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again, weakly spinose; postocular bristles long and slonder, 
suipas&ing anterior margin of eyes. Antenna not quite twice 
as long as the head, with joint 1 stout, 2 slender; 3,4, and 5 
long ; 3 only mildly clavitorm, wider than 4, which is in tarn 
wider than 5 ; 6 much shorter than 5. Relative lengths o£ 
joints 3-3 approximately as follows :— 

79:82:79:55:44:37. 

Mouth-cone reaching across the prosternum. Pronotum 0*63 
the length of the head ; antero-angular and mid-lateral setaj, 
as well as those at posterior angles, rather long and slender, 
those at posteiior angles being 0*5 to 0‘6 the median length 
of the pionotum. Fore-femora incrassate, longer than and 
about 0*7 as wide as the head; tibia somewhat short and 
.stout, and tarsi with a stout tooth. Fore-wings lightly 
fumnte, with over 30 duplicated cilia. 

Tube stout, very slightly longer than the head ; terminal 
hairs about 0‘7 the length of the tube; the longest bristles on 
abdominal segment 9 nearly as long as the tube. 

Distinct in the form of the eye and the long intermediate 
antennal joints. Oomes nearest to If. kamyi , sp. n. 

Hal. Ceylon, Peradeniya; 1 <J, swept from bushes 
(E. j E. Green). Reg. 223. 

Mesothrips kamyi, sp. n. 

9 .—Length about 2'6 mm. 

This species comes nearest to angutlicornis, m., in form and 
colour. The antennae have joints 1 and 6 to 8 coucolorous 
with the head, 5 a little lighter brown, 3 yellow, and 4 
yellowish-brown. 

The head is 1*4 times as long as broad, with the checks 
practically straight, not narrowed near eye; eyes small and 
normally shaped, occupying laterally only 0*18 the length of 
the head. Postocular bristles long. Antcnnec with joints 3 
and 4 ulaviform and 5 subclavifonn, the relative lengths of 
the joints 2-8 being approximately as follows:— 

45:70:67:60:49:40:29. 

Pronotum very short and transverse, only about 0*22 the 
length of the head, and 2*65 times as long as broad; antero- 
angular bristles apparently vestigial, mid-lateral present and 
those at hind angles 0*7 as long as the median length of the 
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pronotum. Tube stout, 2’3 times as broad at base as at apex; 
as long as the head in one specimen and 0*97 as long in the 
other ; terminal hairs 0‘65 as long as the tube,and the longest 
bristles on abdominal segment 1*2 times as long as the tube. 

Easily separated from angustioornis by tire shape of the 
eyes and head, the short and differently shaped intermediate 
antennal joints, and the coloration of the antenna?. Both 
speoios come near to indious, Bagn., which, however, is a 
larger species, with a shorter head and much longer tube. 

Ilab. India, Dehra Dun, base of West Himalayas; 2 ? ¥, 
under dead seeds of dead pods of Albizzia lebecJc. Reg. ICS a. 

Family Hystricothripidse. 

Leeuwenia coriaceus (Bagn.). 

Syn. Pmurothrips coriaceus, Bagnall 

This species differs from gladiatrlv , Karny, in the much 
more slender, fewer, and evenly backwardly directed setro of 
the tube, by the form of the longer head, which has ihe 
cheeks parallel-sided, and by the vestigial bristles (very short 
in gladiatrix) at the anteiior angles of the pronolum. 

Leeuwenia evgenice , sp. n. 

Form, Bize, and colouring much as in coriacevs ; fore-wings 
faintly fumate, clear dintally, with a grey-brown streak 
running into the distal third. Cheeks converging anteriorly. 
Antenna with joint 4 shorter and noticeably broader than 3 ; 
5 approximately as long and broad as 4; 6 about 0‘8 as long 
as 5, and 7 and 8 together longer than 5. 

Tube very slender, not quite as long ns abdominal seg¬ 
ments 1-9 together ; setae minute, fine and recumbent, much 
shorter than the breadth of the tube, and thus differing from 
Karny’s recent species. 

The species differs from convergent, Hood (genus JToodb lla, 
Karny), in the shape of the head, the coloration of the an¬ 
tennas, tibiae, and win gw, and the relative lengths of the 
antennal joints. I reserve a fuller description upon the typo 
of indicus, Bagn., becoming available for study. 

Hah. India, Kodaikanal (Fulneys) 5 both rn-xos and larva 
on Eugenia sp., 11. v. 19 (liamkmhna Coll.), llog. 335. 
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